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PREFACE. 

THE  Authors  of  Original  Papers  and  Communications  [n  the 
present  Volume  are  Sir  George  Cayley,  Bart.;  JVIr.  \cton; 
Mr.  Kobert  Lyall;  T.  L.  N.;  W.  Henry,  M.  D. ;  A.  -Vi.;  N.; 
Mr.  T.Sliddrdkc;  T.LeGay  Brewerton,  Esq.  F  R.Phvs  S.  Edin.; 
Mr.  P.  Harlow;  Francis  Ellis,  Esq. ;  W.  N. ;  G.  O. ;  a".  B;  J.  Bos- 
lock,  M.  D.;  J.  F.;  C;  Mr.  R  Winter;  G.  Cumberland,  Esq.; 
T.  Forster,  Esq.;  L.  O.  C  ;  Mr.  B.  Cook;  Rev.  J.  Blanchardj 
Dr.  Clarke;  J.  Gough,  Esq. 

Of  Foreign  Works,  M.  Modeste  Pareletti ;  M.  Bucholz ;  M^ 
Hassenfratz;  M«  Vauqueiin;  M.  Klaproth;  M.  Rohiquet;  M. 
C.  L.  Bcrthollet;M.  Guvton-Morveau  ;  Prof.  Proust;  M.  Coutelle; 
Dr.  Haldat;  J.  B.  MoUerat;  Mr.  W.  Maclure,  F.  Phil.  Soc.  of 
Philadelphia;  M.  DcscroiziHcs,  S^nr. ;  B.  L;  M.  Lankier;  M. 
Fourcroy  ;  M.  Theodore  de  Saussure;  M.  Prieur;  M.  J.  C.  Dela^ 
metherie;  M.  Parmenticr;  M.Theodore  de  Grotthuss;  M-  Pey- 
rard ;  M.  Gehlen. 

And  of  British  Memoirs  abridged  or  extracted,  Mr.  Edward 
Troughton ;  W.  Hyde  Wollaston,  M.  D.  Sec.  R.  S. ;  T.  A.  Knight^ 
Esq.  F.  R.  S.  ;  H.  Davy,  Esq.  Sec.  K.  S.  Prof.  Chem.  R.  I.  ; 
Everard  Home,  hLsq.  F.  R.  S;  Mr.  W.  Brande;  G.  Pearson,  M.  D^ 
F.  K  S.  ;  J.  Miller,  Esq.  ;  W.  Allen,  Esq.  F.  R.  S. ;  W.  Hasledine 
Popys,  F.sq.  F.  R.  S.  ;  Lieut.  James  Spratt,  R.  N.  ;  Richard 
White  Es(j. ;  Mr.  R.  Porretl,  jun. ;  Capt.  W.  Bolton,  R.  N.;  Rev< 
W.  Grt'goi*. 

The  Fiif^ravin^s  consist  of  I.Fitrures  1,4,5,6,  and  7,  (in 
one  Quarto  Plate)  of  Mr.  Troughton's  Apparatus  tor  dividing 
Astronomical  Instruments;  2.  Figs.  2  and  3,  of  Mr.  Troughton's 
Ap]>aratu<i  for  dividing  Astronomical  Instruments;  3.  Diagrams 
illustrating  the  Art  of  Aerial  Navigation,  by  Sir  George  Cayley, 
Bart;  4.  Leaf  of  tlie  Mimosa  Pudica,  by  Mr.  Robert  Lyall;  3.  Sir 
George  Cayley  on  Aerial  Navigation  ;  G.  Apparatus*  for  procuring 
Potassium  ;  7.  Ur,  Wollaston's  rejecting  Goniometer;  8.  The  In* 
terverlubral  Joint  of  the  Shark;  f).  Mr.  Miller's  Drag  for  finding 
and  raising  the  Body  of  a  Person  drowned;  10.  His  Reel  Safe* 
guard,  for  the  Security  of  a  Person  going  to  the  Assistance  of  one 
Drowning  ;  11.  His  Missile  Ro})eto  be  Hung  to  a  Person  in  Danger 
of  iTeing  drowned  ;  1 2.  Apparatus  of  Messrs.  Allen  and  Pepys,  for 
the  Respiration  of  (jas^es  by  Animals;  13.  Lieutenant  Spratt's 
Homograph;  14.  Mr.  Wliite's improved  File  for  Letters,  Receipts, 
^c.  ;  15.  Diagrams  illustr.itive  of  certain  Properties  of  Solids,  by 
Jolm  Gough,  I'-sq. ;  16.  Capt.  W.  Bolton's  Method  of  rigging  his 
Jury  Ma^t^  and  setting  up  a  Ship's  lower  Rigging. 
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ARTICLE  r. 

An,  Aecomnt  of  a  Method  of  dividing  Astronomical  and  other 
Instruments^  by  ocular  Inspection ;  in  uhich  the  tifual  Tools 
for  graduating  are  not  employed ;  the  whole  Operation  be* 
ing  so  contrived^  that  no  Errour  can  occur  but  what  is 
chargeable  to  Vision^  when  assisted  by  the  best  optical 
Means  of  viewing  and  measuring  minute  Quantities,  By 
Mr.  Edward  Trouguton.  Communicated  by  the  Astro^ 
nomer  Royal** 

XT  would  in  become  me,  in  addressing  myself  to  the  Division  of  «»• 
members  of  this  society  upon  a  subject  which  they  are  so  troDomical  tp- 
well  enabled  to  appreciate,  to  arrogate  to  myself  more  than 
may  be  assigned  as  my  due,  for  whatever  of  success  may 
have  been  the  result  of  my  long  continued  endeavours,  ex- 
erted in  prosecuting  towards  perfection  the  dividing  of  In^ 
struments  immediately  subservient  to  the  purposes  of  astrono* 
my.     A  man  very  naturally  will  set  a  value  u^^on  a  thing, 

•  Philos.  Titos,  for  1809,  p  105. 
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on  winch  so  much  of  his  life  has  been  expended ;  and 

shall  rea<lily,  therefore,  he  fmrd<»iied  for  saying,  thnt  con 

sidering^  some  attuinniPDts  which  I  huve  niude  on  this  sub 

ject  as  too  valuable  to  be  lost,  und  beinc^  ciicoura<;c'd  also  b 

the  degree  of  attention  which  the  Royul  Society  has  eve 

paid  to  practical  subjects,  I  feel  inys^elf  ambitious  of  pw 

sentinf;  them  to  the  public  thronj^h  wluit  1  drem  the  moi 

respectable  channel  iif  the  world. 

The  lu'horN         It  i\a»  as  early  as  the  year  17/5,  beinp  then  apprentice  t 

lumid'l^ r'^  "^^^  brother,  the  late  Mr.  John  Troughton,  that  the  ait  o 

dividing  had  become  interestjn:;  to  uic^;  the  btudy  of  as 

tronomy  was  also  nt%  and  fascinating;  and  1  then  forniei 

the  resolution  t<»  aim  at  the  nicer  parts  of  my  profes^^ion. 

Hiii  l>ro'her  At  the  time  alluded  to,  my  brother,  in  the  art  of  dividing 

s  1  u  init.      ^j^  justly  considered  the  rival  of  Kamsden ;  but  he  wa 

then  almost  unknown  beyond  the  narrow  circle  of  the  ma 

thematicnl  and  optical  instrument  makers;  for  whom  h< 

was  chiefly  occupied  in  the  division,  by  hand»  of  small  as 

tronomical  quadrants,  and  IladPey^s  sextants  of  large  radius 

Notwithstanding  my  own  employment  at  that  time  was  of  i 

tquch  inferior  nature,  yet  1  closely  inspected  his  work,  anc 

Defect  of  the   tried  at  leisure  hours  on  waste  materials  to  imitate  it«  Witf 

eonimon  prac-  ^  steady  a  hand,  and  as  good  an  eye,  as  yoaog  men  gene 

mlly  have,  I  was  much  disappointed  at  6 uding,  tha^aft«i 

having  made  two  points,  neat  aYid  small  to  my  liking,  ] 

could  not  bisect  the  distance  between  them,  without  en< 

larging,  displacing,  or  deforming  them  with  the  .points  ol 

the  compasses.   This  ctrcumstance  gave  me  an  early  dislike 

to  the  tools  then  in  use ;  and  occasioned  me  the  more  an- 

easiness,  as  I  foresaw  that  it  was  an  evil  which  no  practice! 

care,    otr   habit    could   enUHjr    cnf/a:   bei^ni-compasses, 

spriag^ividers,  and  a  scale  of  equal  parts,  in  short,  apr 

pcared  to  me  little  'better  thaii  m>  many  sources  of  mis^ 

chief. 

Turninirsup-    .  I  had  already  acquired  a  good  shar^  of  d^x^rit}'^  as  ^ 

P^****  ^^  ^.     general  workman.  Of  the  different  brf  nchps  of  our  art,  tha< 

tloo^  of  iMTMiPg  alone  seemed  iq  me  to  Uv^lej:  oa.pe;icM:tioiu  Tbia 

juvenile,  conceit^  fulfacious  as  I  jiftfifwgRd^  foupd  it,  fur* 

nished  the  first  train  of  thoughts,  which  led  to  the  method 

'about  to  be  described  ;  for  it  occurred  to  me,  that  if  I  could 


•«   BITfDfHQ  INSrmVllBNTfi  ^ 

br  any  means  apply  the  principle  of  turning  to  the  art  of 

dividiD^  inttronents,  the  tools  liable  to  objection  mi)s:ht  be 

dispensed  with.     The  means  of  doing  this  were  first  sug*  Application  gf 

gested  by  seeing  the  aclion  of  the  perambulator,  or  mea- f„]^*J|jf^^  *^.^j. 

suring  wheel;  the  surface  of  thi!  Earth  presenting  itself  assioos. 

t^  edge  of  the  instrument  to  be  divided,  and  the  wheel  of 

the  peramb'iUitor  a^  a  narrow  roller  acting  on  that  edge; 

and  hence  arose  an  idea,  that  some  easy  contrivance  might 

be  devisedy  for  marking  off  the  revolutions  and  parts  of  tha 

roller   upon  the  instrument.     Since  the  year  above-men* 

tioned,  several  persons  have  proposed  to  me»  as  new,  divid* 

iiig  by  the  roller,  and  I  have  been  told,  that  it  also  occurred 

loni;  ago  to  Hooky  Sisson,  and  others ;  but,  ai»  Hatton  on 

watcli-making  says,  "  I  do  not  consider  the  man  an  in- 

**  Tentor,  who  merely  thinks  of  a  thing;  to  be  an  inventor, 

**  in  my  opinion,  he  must  act  successfully  upon  the  thought, 

*'  so  as  to  make  it  useful.*'     I  had  no  occasion,  however,  to 

have  made  an  apology  for  acting  upon  a  thought,  which, 

onkoown  to  me,  had  been  previously  conceived  by  others; 

for  it  will  be  seen  in  the  sequel,  how  little  the  roller  has  to 

do  in  the  result,  and  with  what  extreme  caution  it  is  found 

necessary  to  employ  it. 

When  a  roller  is  properly  proportioned  to  the  radius  of  When  nioft 
the  circle  to  be  divided,  and  with  its  edge  made  a  small  mat-  fcc^"^^^'  ** 
ter  conical,  so  that  one  side  may  be  too  great,  and  the  other 
Mde  too  little,  it  may  be  adjusted  so  exactly,  that  it  may  be 
carried  several  times  around  the  circle,  without  the  errour 
of  a  single  second  ;  and  it  acts  with  so  much  steadiness, 
that  it  may  not  unaptly  be  considered  as  a  wheel  and  pinion 
of  indefinitely  high  numbers.  Yet,  such  is  the  imperfec- 
tion of  theedces  of  the  circle  and  roller,  that,  when  worked 
with  the  greatest  care,  the  intermediate  parts,  on  a  radios 
of  two  feet,  will  sometimes  be  unequal  to  the  value  of  half 
a  minute  or  more.  After  having  found  the  terminating 
point  of  a  quadrant  or  circle  so  permanent,  although  I  was 
not  prepared  to  expect  perfect  equality  throughout,  yet  I 
was  much  mortified  to  find  the  errours  so  great,  at  least  ten 
times  as  much  as  I  expected  ;  which  fact  indicated,  beyond 
a  doubt,  that  if  the  roller  is  to  be  trusted  at  all,  it  must  only 
bt  trukted  through  a  very  short  arc.    Had  there  been  any 

B  9  thiz^ 
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^iMt  te^^   thing  slippery  ia  the  actioDs  which  woald  have  been  iodh 
^(^g,  Cftted  by  mcasuriag  the  Mine  part  at  difiereDt  time*  differi 

ently>  there  would  have  been  an  eod  of  it  at  once ;  bat 
this  not  being  the  case  in  auy  seosible  dcgreei  the  rollei 
becduies  a  useful  auxiliary  to  fill  up  short  intervals^  th< 
limits   of  which    have  beeo  corrected    by  nore   certaii 


means*. 


Bird. 


*  There  are  two  thin^  lu  the  foregoing  account  of  the  action  of  the 
rsllefy  which  have  a  tendency  to  excite  lurpriie.    The  fir«t  is^  that  tin 
roller  should,  in  diflSsrent  parts  of  its  journey  round  the  circle,  measure 
Forosity  of  the  the  latter  so  differently.    One  would  not  wonder,  however,  if  in  taking 
metal  a  sooica  |]ie  measure  across  a  ploughed  field,  it  should  be  found  different  to  a  p»> 
af  enottr.  nUlel  measure  token  apoa  a  gratel  walk;  and,  in  my  opinkMi,  the  cases 

are  not  very  dissimilar.    Porosity  of  the  metal,  in  one  ptrt  of  Ihe  circle 
more  than  in  the  other*  must  evidently  have  the  same  eflect ;  brass  utu 
bammeted  is  always  porous ;  and  the  part,  which  has  felt  the  effiect  of 
two  blows,  cannot  be  so  dense  as  other  parts  which  have  fett  the  effect  of 
three ;  and,  shonM  the  edge  of  the  circle  be  indented  by  jarring  htrnhgt 
il  would  produce  a  visible  similitude  to  ploughed  ground.    Every  work* 
Btta  mast  be  sufflciently  upon  his  guard  against  such  a  palpable  souroa 
-  af  errour ;  yet  perhaps  with  our  greatest  care  we  may  not  be  able  to  avoii 
It  altogether.    The  second  is,  that  notwithstanding  the  inequality  above- 
mentioned,  the  roller  having  reached  the  point  upon  the  circle  from  which 
it  sat  out,  should  perform  a  second,  third,  ftc,  course  of  revolutions^ 
without  any  sensible  deviation  from  its  former  track ;  this  Is  not  per- 
liape  to  easily  accounted  for.    It  must  be  mentioned,  that  tiia  exterior 
border  of  ihe  circle  should  be  liiiii€^  reandtii^,  presenting  to  the  roller  a 
convex  edge,  the  radius  of  curvature  of  which  is  not  greater  than  one 
tenth  of  an  inch.    Now,  were  the  materials  perfectly  inelastie  and  im« 
penetrable,  the  roller  could  only  touch  the  circle  in  a  poni/,  and  in  past* 
The  roller  and  ibg  round  the  drcle,  it  could  only  occupy  a  Hm*  of  eontact.    This  hi 
SMtal  to  be  di-  practice  is  not  the  case ;  the  circle  always  marks  the  roller  with  a  broad 
l!^J^  ^    lbt»  and  thereby  shows,  that  there  is  a  yielding  between  them  to  a  con- 
'   ttdemble  smount.    The  breadth  of  this  list  is  not  leas  than  one  fiftieth  of 
aa  inch}  and  it  follows,  that  at  leut  14*  of  the  circlets  edge  must  be  In 
eontact  at  the  same  time ;  that  the  two  surfaces  yield  to  each  other  in 
depth,  by  a  quantity  equal  to  the  eer.  fin.  of  half  that  arc,  or  1-lSOOth 
6f  an  Inch :  and  that  the  circle  ha*  always  hold  of  the  roller  by  nearly  1* 
af  the  edge  of  the  latter.     Whoever  has  examined  the  f  ur&ces  of  meuls, 
which  have  rolled  agahist  each  other,  mutt  have  observed  that  peculiar 
Uad  of  indentation,  that  always  accompanies  their  action  ;  and  there  caa 
ka  DO  doubt,  that  the  particles  of  a  roller,  and  those  of  the  surface  on 
whkh  it  acts,  which  aatoailj  iadeat  each  ather,  will,  upon  a  second 

cours& 
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•lio  tnjtyed  the  iiodispuled  rppntation  of  ban);  B> 
tb«  most  Kccurute  divider  of  the  n;^e  in  which  Ki^  livni,  wn* 
die  6rst  who  conirivi'd  (lie  mrans  hoiv  to  render  tlm  u«iial 
ditiuona  of  the  quHdrant  biKFCtiunat ;  which  property,  ex- 
cept hii  hriog  unusually  rart-ful  in  iivoiding  the  etieett  of 
onrquBl  espaDbion  froni  chan^^e  of  iem|>eruture,  chi'fly  di«- 
tiiif^i^ifd  his  method  froiii  utliers  nlio  divided  by  bund, 
TfaU  dmrable  object  lie  TKCuinpItshed  by  tlie  uhc  nhich  hs 
Made  of  B  finely  divided  settle  of  e>\aa.l  purU.  Tiii?  thit)^ 
aimed  «t  wM,  to  obtitin  a  point  tipon  the  a.rf  nt  tht  !i>;;h<^st 
ftuerttom/  numbrr  of  ttie'tiom  from  0,  which  io  l.\s  ei^^ht 
ItTi  quactruuli  wns  1024,  —  85°  >:>0'.  The  extent  of  the 
bentu  cMnpniM^,  with  which  lie  trafeil  the  arc  upon  the 
Bnb  aC  thr  imlrumeiit  to  be  divided,  being  set  otf  upon 
tkat  Wf,  gave  the  poiiitu  0°  iind  60°:  whivh,  being  btsecled, 
gave  30'  wore  tu  eompl'ttc  the  lotnl  are.  A  second  order  of 
tiaectioni  gnve  points  ut  15°  distnnce  from  each  other;  but 
that  wbieh  denoted  73°  was  most  useful.  No^v,  from  the 
koown  length  of  the  rudius,  ns  nieiiaured  upon  ihe  scale, 
tile  Imglh  of  the  chord  of  tO°  20'  wan  eom|)utt'd.  tukeii  off 
from  the  scale,  and  protracted  from  73°  forwiird'*;  and  llie 
cboed  uf  4*  40',  being  fiscertained  in  the  name  n)atiner,  was 
■rt  off  fruin  90"  baikwards,  meeting  the  ehord  of  10*  20'  in 
tb«  coutiiiunlly  biseelional  arc  of  85*  iO'.  This  point  being 
fttubd,  tite  wo[l(  wns  curried  on  by  biscctioni,  and  the 
rborda,  as  tbey  beeume  small  enough,  were  tet  oif  beyond 
Ibn  pmiitt  to  mpply  the  remni^ider  of  the  qnadrunial  arc. 
My  brother,  whom  I  mentioned  before,  from  mere  want  of  M'-  John 
p»  scale  of  eqnal  parts  upon  which  he  could  rely,  contrived  ,>!^!i^'t>f  Vr- 

»nne  befiiD  Ooia  ihe  lame  poinl,  iadenl  each  olher  deeper :  ihh  is  dm, 

',  cnclly  the  cue  iii  quettioni  for.  whaievc  ut  Rliini!   night 

III*  ulieo  |iUce  bcloeeri  the  iiirficei  of  our  lollcr  and  elide  in  thefiiH 

of  Ihe  torotei,  we  tbould  imagine  would  be  abit-«ii(«l  bjr  Ihe 

ill  which  it  must  repeat  orer  ff«h  ground.   KspeiieiKe  rtioiti, 

Kbowvvn,  ai  evety  nne  will  find  wlio  trist  the  expetinienl  vitb   goat 

«otk,  that  nn  Eoining  rcond  Io  Ihe  point  of  com  men  n  neat,  the  roUw 

kw  the  dtipoiilim  lo  regiin  iii  (oimci  track  ;  fbi,  were  thit  nol  the  cue, 

•llbUBElt  the  <oinn«iuur>te  dianieten  wne  adjuiled  to  exactly  u  to  be 


■■  wi'lieul  (casible  ei 


le  cnurte,  jet  ■  lai  n 


If  than  that  wLicb 


lO  vouM  become  vlilbU^  when  i«peatt4  tbtoi^h  trafij  oour«f^ 
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aiding  bitec-     tb^  meaos  o^  dividing  bisertionally  without  one.     His  mc 
ouMiscale        ^^^^  ^  ^'^^  brivfly  state  us  ibilows,  in  the  uiatiuer  iu  whid 
it  would  apjily  to  dividing  a  mural  quadrant.     The  arcs  q 
GO^  and  30'  give  the  total  arc  as  before ;  and  let  the  las(t  an 
pi'  30^  be  bisected,  also  the  last  arc  of  Id",  and  again  tin 
last  arc  of  7**  30' :  the  two  marks  next  yo*  will  now  be  S  j 
30'  and  86^  15  »  conse(]uently  the  point  sougiit  lies  betweei 
theui.     bisections  will  serve  us  no  longer;  but  if  wedividi 
this  space  ei|ually  into  three  parts,  the  nio^t  forward  of  tb( 
two  intermediate  marks  will  give  us  85%  aiid  if  we  dividf 
the  portion  of  the  arc  between  this  mark  and   HiP  15'  alM 
into  three,  the  most  backward  of  the  two  maiks  will  denoU 
85*"  25'.     Lastly,  if  we  divide  an}  one  of  these  last  spacet 
into  tive,  and  set  off  one  of  these  tifYh  parts  backwards  from 
85^  25',  we  shall  have  the  desired  point  at  1024  divisioui 
upon  the  arc  from  0%     All  the  rest  of  the  divisions  which 
.have  been   made  in  this  operation,   which   i  have  called 
Diarks  because  they  should  be  made  as  faint  as  possible, 
must  be  crai»t'd ;  for  my  brother  would  not  suffer  a  mark 
to  remain  upon  the  arc  to  interfere  with  his  future  bisec- 
tions. 
SmeatonN  pre-     Mr.  Smeaton,  in  a  paper  to  be  more  particularly  noticed 
tmnby  the    "  presently,  justly  remarks  the  want  of  a  unity  of  principle 
computed        Ju  ]\Ir.  Bird's  method ;  for  he  proceeds  partly  on  the  ground 
of  the  protracted  radius,  and  partly  upon  that  of  the  coin* 
puted  chord ;  which,  as  Smeaton  observes,  may  or  may  not 
agree.     Bird,  without  doubts  used  the  radius  and  its  parts 
•  •  IP  order  to  secure  an  exact  quadrant ;  but  Smeaton,  treat- 

ing exactness  ip  the  total  arc  as  of  little  value  to  astronomy, 
would,  in  order  to  secure  the  more  essential  property   of 
equality  of  division,  reject  the  radius  altogether,  and  proceed 
entirely  upon  the  simple  principle  of  the  computed  chord. 
A**wta|«^  o^The  means  pursued  by  my  brother,  to  reach  the  point  which 
Mr.  John       'terminates  the   great  bi:^ectioi)a1  arc,  is  the  only  part  in 
method.         ^  which  it  differs  from  Bird's  method  \  and  1  think  it  is  with- 
.put  prejudice,  that  I  give  it  the  preference.     It  is  obvious, 
that  it  is  as  wtsll  calculated  to  procure  e<)uality  of  division^ 
as  the  means  suggested  by  Smeaton ;  at  the  same  time  that 
it  is  eqiial  to  Bird's  in  securing  the  precise  measure  of  the 
lotal  arc.  It  proceeds  entirely  upon  the  principle  of  the  pro- 

ti  acted 


.*:■■■  y? 

nm$n4  tjbm4  JT 4fl(? jfod  ic»  mbdbimm^mtd. Hit vaofr-  V 

ehpMi^  fiiJsn^^ui|;tbeitttotlM!Bh!'ort|Mi  i^ 

bell  kttMni  «iediQ(i  of  Avidia^  bgr  tte  cv^iBe  KvMtto'ka^ 

m  mocb  aiMW7  ul  hmlHf^  tl*l  libetthr:flw*j^  ^ 

teiMrfied  Ut:  ud  I  nqr  miliire tp Ngr» tlMtJt>Ml 

k»mp«i«cd«i«  MthednMoMaf  soiitraneDtt'of  «o-. 

rgiadlfi.    |l  vii  wail  nntcd  to  thb  Ame  in  whidi  it  ap* 

•  tiiM  wheo  tihe  japtofeiAeiiU  jni«d6 .  io  Jm^IiobI 

Tp  Slid  the  growiug  cominerce  iif  our  eomtigr^ 

flrilsili  Ar  4  ottiBber  of  ie6eetiii|f  ]iietrai«eirti«  whiqh.  iMsfrr 

mmiAhm^ been eupplied,  bsd it  been nicbmry  t» Jmto 4i» 

dskmbf  baud;  however,  «i*it  odly:  e^fibei  to  «mU  .    . 
^  it  bttdly  GOOMi  within  the  avfaject  of  tbift  |A* ' 

The  nclfaod  or:Hiiid]cyt  •■  devcribed.  V  SpntfMit, , I  Hiodley^  m- 
rill  Tentare  to  predict  will  never  be  put  in  practice  for  di- 


astroQonlical    instruments,   however  applicable  it 
.  might  fonuerly  have  been  for  obtaining  numbers  for  cut- 
ting clockwork,  for  which  purpose  it  wu8  originally  intended* 
It  coo««tB  of  a  train  of  violent  operations  with  blunt  tools, 
anj  one  of  which  is  sufficient  to  stretch  the  materials  be- 
ycMid,  or  press  them  within  their  natural  state  of  rest;  and, 
.  although  the  whole  is  done  by  contact,  the  nature  of  this 
contact  is  such,  as,  I  think,  ought  rather  to  have  been  con- 
trasted with,  than  represented  as  being  similar  to,  the. na- 
ture of  the  contact  used  in  Saieatou*s  Pyrometer,  which 
latter  is  performed  by  the  most  delicate  touch  ;  and  is  re- 
fwesented,  I  believe  jostly,  to  be  sensible  to  the  tt^w  pvt 
.  of  an  inch.    Smeaton  has,  however,  acquitted  himself  well, 
in  describinji^  and  improvins:  the  method  of  his  friend;  and 
the  world  is  particularly  obliged  to  him  for  the  historipal: 

0 

•  That  BirA*s  tcsle  was  not  without  considen^bUerrotir^will  b«showa 
toward  the  end  of  nhif  paper.  ^ 

f  PbU.  Trsnfc  for  178?. 

part 
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ptrt  of  hit  psper,  as  it  amtains  faloable  infoniMitaoa,  wfaitk  ' 
perhapn  no  one  else  could  have  written. 
V"^"  1*13^       The  only  method  of  dividing  large  iMtniinents  now  prac^ 
la^ge  ijutru^'  ^*^  ^^  London*  that  I  know  of»  beside  oif  own»  has  not 
taenis.  yet,  I  believe*  been  made  public.    It  consists  in  dividing  by 

hand  with  beam  compasses  and  spring  dividers,  in  the  usual 
way ;  with  the  addition  of  examining  the  work  by  micro« 
scopes*  and  correcting  it,  as  iti  proceeds,  by  pressing  for- 
wards or  backwards  by  hand,  with  a  line  conical  pointy 
those  dots  which  appear  erroneous;  and  thus  adjusting  them 
to  their  proper  places.  The  method  admits  ot  considerable 
accuracy,  provided  the  operator  has  a  steady  hand  and  good 
ludefectf.  eye;  but  his  work  will  ever  be  irregular  and  iuele<;ant.  He 
must  have  a  circular  line  passing  through  the  middle  of  his 
dots,  to  enable  him  to  make  and  keep  them  at  an  equal 
disjtance  from  the  centre.  The  bisectional  arcs,  also,  which 
cut  them  across,  deform  them  much;  and,  what  is  worse, 
the  dots  which'  require  correction  (about  two  thirds  perhaps 
.      ^  of  the  whole)  will  become  larger  than  the  rest,  and  un« 

equally  so  in  proportion  to  the  number  of  attempts,  which 
have  been  found  necessary  to  adjust  them.  In  the  course 
of  which  o^ration,  some  of  them  grow  insufferably  too 
target  and  it  betomes  necessary  to  reduce  them  to  an  equal* 
hy  Wftb  their  neighbours.  This  is  done  with  the  burnisher, 
and  causes  a  hollow  in  the  surface,  which  has  a  very  dis« 
agfpeable  appearance.  Moreover,  dots  which  have  been 
burnished  up  are  always  ill  deBned,  and  of  a  bad  figure* 
Sir  George  Shuckburgh  Evelyn,  in  his  paper  on  the  Eqoa* 
torial*,  denominates  these  **  doubtful  or  bad  points;*'  and 
^^considering  the  few  places  which  he  examines)  they  beat 
lie  inconsiderable  proportion  to  the  whole.  In  my  opinioOf 
H  would  be  a  great  improvement  of  thifl  method,  to  divide 
^e  whole  by  hand  at  once,  and  afterward  to  correct  the 
whole;  for  a  d6t  forced  to  its  place,  as  above,  will  seldom  aW 
lew  the  compass-point  to  rest  in  the  centre  of  its  apparent 
'  area ;  therefore  other  dots  made  from  these  will  scarcely 
ever  be  found  in  their  true  places.  This  iroproveme.st  also 
pieventa  the  corrected  dots  from  being  iojored^  or  moved, 

by 


OR  onriDiifa  iSfratjiiEWT*. 

If  Ae  Aiturc  ftpplicHlion  of  the  cotuiMtHXn,  n«  sucb  oppli- 
CBUon  beinK  neceitutry. 

-  1  •ill  now  distnin  thin  metbod  of  ilividing,  with  obserr- 
itf,  that  it  i«  Icdioua  in  the  rxtremt- ;  and  did  1  not  kao" 
^  contmry  be^ood  a  doubt,  1  should  have  Bu^jpoiied  it  to 
ktre  surpiuaml  tbentmoal  limit  of  human  patience*.  When 
1  ta*de  my  first  essay  at  subdividing  W^th  the  rullcr,  I  u»ed 
tki  method,  according  to  the  irnprovemeiit  suggested  abovv, 
J  W  eorrecling  a  ftw  fjritnitii'e  points ;  but  even  this  was  loo 
do«  for  one  wbo  hud  loo  much  to  rin.  Perhups,  however, 
bad  my  instrumrats  lireii  divided  for  me  by  an  nssistnnt,  1 
■light  not  have  gnidgi-d  to  huve  [laid  hint  tor  the  Inbuur 
of  going  ihrouuh  the  wltole  work  by  the  in«tlio<l  of  niljutt- 
meut;    nor  hav«  felt  th«  neeeBsity  of  contriving  »  better 

1   mitc;ht   DOW  extend  the  aorottnt  of  my  mctliod  of  di-  Mr.  Ed< 

,     tiding  to  a  jfrc-Ht   lenRlh;   fay  reliiting  the  nlterations  which  ^'"J^ 

I    the  iqipanilui  lias  undergone  d  uriiig  a  lung  con  rsc  of  yearsft 

f    and  the  tbhou*  maiintr  of  its  application,  bttore  I  brought 

f    fl  to  it«  prr^el1t  stale  of  improvement;  but  1  think  1  mny 

mrt  my«cf f  Am  ttoaiAv,  far  tnly  1  do  itot  w^  iu  ■>« ;'  I 

win,  tberefsre,  yraeetd  inmiediatHy  to  R  ditctMniv  e€iiM 

■etiiod,  M  piactiMd  On  «  iKOe  Dcesriou,  in  the  dindingtof 

•  At  tba  lime  altiided  to,  iha  donble  inicrMMtric  raiemoMtn'  wm  ■»• 
lull  SB  10  me,  Miili  did  noi  lean  tM  me,  <br  thve  parpw,  tUI  A* 
y«Br  1790,  Aom  Genanl  Rof^  if^'ip^o'i  "^  ')>*  larte  thcodolU*.  PrB> 
ilMWtB  Uut  due,  1  hM  lucdi  ftaaie,  whkh  caniedaiiofla  win  v^ 
■car  the  for&cc  to  be  diildaj;  tblmtirawu  <iionb|«  by  a  finarolcrane- 
tm  icicw.  and  wu  tIcwmI  !>;  ■  nngle  lent  laKited  in  Ibe  lower  end  of  a 
Mb,  which,  for  the  parpcnc  of  tMng  OlT  the  pinilas,  vu  4  bwIicB 
iMlf.  The  gieuail  ab|eeri<»-ta  ikii  nMMie  of  comtiaclfng  the  appmtM 
li,lhir  tha  rail.  Iwlng  arrraarilj  expend,  kapt  ta(alh«  BpthedaM} 
fatitkpnirnblerieibaDoeDew  in  lue,  in  cwm  wben  ear  daub*  te 
iirrr>innl  af  ihc  accuiacr  ef  lb*  pUne  which  li  to  receive  the  4h^ 

t  The  fall  caooepUao  of  the  Method  hid  oeeupM  mf  mind  la  th* 

yew  177>t  hat  a*  mr  biether  eonid  net  be  ivadilr  parutded  ta  ritia 

^aU  a  bnac*  of  ibe  bnainiM  m>  ne  in  whicb  be  MoiMlf  eicened,  k 

■   «naaelBMafleptndbartr«9lkatIprQdMedmr*<*(9KbMa,  faf  dt 

iMiofl  la  iillali— rtrtt  ^MdraM  of  lw«  Cm  latiw, 


^iQr  eN   DIVIPIN«  lK6TftfJMEMTS. 

B  four  feet'tneridiftD  circle,  now  the  property  of  Stephfi 
Groombridge,  £sq.»  of  Rlackheath,  , 

tfcscribied.  The  sorface  of  the  circle  which  is  to  receive  the  diviaions, 

•»  well  aa  its  iuner  and  outer  edges,  Uut^pecially  the  Ut- 
ter, should  be  turned  iu  the  most  exact  and  careful  m^n** 
Der;  the  reason  for  which  will  be  better  understood,  when  w« 
come  to  describe  the  mode  of  applying  the  roller:  and,  as  no 
projection  can  be  admitted  beyond  the  limb,  if  the  tele- 
scope, as  is  generally  the  case,  be  longer  than  the  diameter, 
those  parts  which  extend  farther  must  beao  applied,  that  they 
may  be  removed  during  the  operation  of  dividing.  Fig.  1 ,  P1J» 
Appsmtus.  and  3,  PI.  XI,  represent  the  principal  (^arts  of  the  apparatus; 
Fig.  1  showing  the  plan,  aud  Fig.  2  tlie  elevation ;  in  bo^h 
of  which  the  same  letters  of  reference  are  afiiKed  to  corre- 
sponding parts,  and  both  are  drawn  to  a  scale  of  half  di- 
k  mensioos.     A  A  is  a  part  of  the  circle,  the  surface  of  which 

is  seen  in  the  plan,  and  the  edge  is  seen  in  the  elevation* 
BB  B  is  the  main  plate  of  the  apfiaratus,  resting  with  its 
four  feet  aaaa  upon  the  surface  of  the  arc;  these  feet, 
being  screws,  may  be  adjusted  so  as  to  take  equal  shares  of 
the  weight,  and  tlien  are  fastened  by  nuts  below  the  plate, 
as  shown  in  Fig.  3.  C  C  mid  D  D  are  two  similar  plates, 
each  attached  to  the  main  plate,  one  above  and  the  other 
below,  by  four  pillars;  and  in  them  are  centred  the  ends 
of  the  axis  of  the  roller  £•      F  and  G  are  two  friction 

»  wheels,  the  latter  firmly  fastened  to  B,  but  the  former  is 
fixed  in  an  adjustable  frame,  by  means  of  which  adjust* 

'  nent  these  wheels  and  the  roller  £,  may  be  made  to  pi^s; 

'  the  former  on  the  interior,  and  the  latter  on  the  exterior 
edge  of  the  circle,  with  an  equal  and  convenient  force*. 
At  the  extremities  of  the  axis  of  the  roller,  and  attached  to 

.  the  middle  of  the  plates  C  and  D,  are  two  bridges,  having 

-  a  screw  in  eaih  ;  by  means  of  which  an  adjustment  is  pro- 
cured for  raising  or  lowering  the  roller  respecting  the  edg^ 

'      *  Sufficient  iprtnf  ibr  keeping  the  roller  in  close  and  uniform  contact 
■  with  the  edge  of  the  circle  »  (*ixin^  in  the  apparatus,  without  any  per- 
tietlar  contrivance  fi>r  this  purpose;  the  bending  of  the  piUars  of  the 
secondarj  fmraes  sad  of  tlf«  SJiis  of  the  rolief  chiefly  siippliss  tills  pro- 
perly. .  .... 

of 
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if  the  crircle,  whereby  the  tbrmer,  haviug  its  diameter  at 
ike  upper  ecl|^  about  "001  of  an  inch  greuter  tliuu  ut  the 
fever  edge   (being,  as  before  described,  a  little  conical),  it  . 
■IT  vm«iljr  be  brought  to  the  poeitioo  where  it  will  nieu&ure 
dte  proper  portion  of  the  circle. 

Much  experience  and  thought  upon  the  subject  have  The  roller, 
tiught  me,  that  the  roller  should  be  equul  to  one  sixteenth 
part  of  the  circle  to  be  divided,  or  that  it  should  revolve 
ante  in  2i**  30' ;  and  that  the  roller  itself  should  he  divided 
iato  sixteen  piarts;  no  matter  whether  with  absolute  truth, 
for  acrcuracy  is  not  at  all  essential  here.  Each  of  such  di<- 
ffrions  of  the  roller  will  correspond  with  an  angle  upon  the 
circle  of  I*  24'  24'5",  or  ^iF^h  part  of  the  circle.  This 
auinber  of  principal  divisions  was  chosen,  on  account  of 
iti  bein^  capable  of  continual  bisection  ;  but  they  do  not  fall 
in  with  the  ultimate  divisions  of  the  circle,  which  are  intended 
to  be  equal  to  5'  each. 

The  next  thin^  to  he  considered  is,  how  to  make  the  roller  Mlcroicopct. 
aiemsure  the  circle.    As  two  microscopes  are  here  necessary, 
and  thoae  which  I  use  are  very  simple,  I  will  in  this  place 
give  a  description  of  them.     Fi^.  6  is  a  section  of  the  full 
size,  and  sufficiently   explains  their  construction,  and   the 
position  of  the  glasses;  but  the  niicromettT  part  and  man- 
ner  of  mounti[)<^  it  are  betttT  shown  at  If,  in  V\^.  1  and  -2, 
The  mi<*rometer  part  consihts  of  an  oblouj^   scjuare  frame.  Micrometer. 
which  is  soldered  into  a  slit,  cut  at  riglit  au'^lcs  in  the  main 
tube;  another  similar  piece  nicely   fitted   into  the  former, 
and  having  a  small  motion  at  right  angles  to  the  axis  of  the 
microscope,  has  at  one  end  a  cylindrical  guide  pin,  and   at 
the  other  a  micrometer  screw  ;  a  spring  of  steel  wire  is  also 
applied,  as  seen  in  the  section,  to  prevent  play,  by  keeping 
the  head  of  the  micrometer  in  close  contact  with   the  lixed 
frame.     This  head  is  divided  into  one  liundred  parts,  whicli 
are  numbered  each  way   to  50;  the  use  of  wIi'mIi   will   he 
^lio\vn  hereafter.   A  fme  wireis  stretched  across  the  movable 
frame,  for  the  purpose  of  bisecting  fine  dots.     Two  ol"  these 
microscopes  are   necesstiry  ;   aUo  a   third,  which   luvxl    not 
have  tht:  divided  head,  and  must  liave  in  the  movable  frame 
two  wires  crossing  each  other  ut  an  angle  of  about  30^;  this 
luicrodcope  i«>  ^liown  at  1^  Fig.  1.     In  the  two  lirst  micro- 
meters. 
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meters^  a  division  of  the  head  is  of  the  ralue  of  about  %'Ttf- 
and  the  power  and  distinctneM  such,  that  when  g^eat  ran 
is  taken,  a  mnch  greater  errour  than  to  the  amount  of  om 
of  these  divisions  cannot  well  be  committed  in  setting  Un 
wire  across  the  image  of  &  well  made  dot.    The  double  eft 
glass  has  a  motion  by  hand,  for  produdng  distinct  nsioo 
of  the  wire ;  and  distinct  vision  of  the  dots  is  piocured  by 
similar  adjustment  of  the  whole  microscope. 
Adjustment  of     The  first  step  towards  sizing  the  roller  is,  to  compute  ila 
fdUor?*        ^  diameter  according  to  the  measure  of  the  circle^  and  to  ro- 
doce  it  agreeably  thereto,  taking  care  to  leave  it  a  small 
matter  too  large.    The  second  step  is,  after  having  brought 
the  roller  into  its  place  in  the  plate  B  B,  to  make  a  mark 
upon  the  surface  of  the  circle  near  the  edge,  and  a  similar 
one  upon  the  roller,  exactly  opposite  each  other ;  then  carry 
the  apparatus  forward  with  a  steady  hand,  until  the  roller 
bas  made  sixteen  revolutions.     If,  now,  the  mark  upon  tbe 
roller,  by  having  overreached  the  one  upon  the  circle,  sbowa 
it  to  be  much  too  large,  take  it  out  of  the  frame,  and  r»* 
duce  it  by  turning  accordingly.     When,  by  repeating  thia* 
it  is  found  to  be  vory  near,  it  may  be  turned  about  *001  of 
an  inch  smaller  on  the  lower  edge,  and  so  (kr  its  preparatioa 
l^ftwf^pta-  is  completed.      The  third  and  last  step  is,  the  use  a«d 
B^croscopeir**  adaptation  of  the  two  microscopes ;  one  of  these  roust  take 
its  position  at  H  in  Fig,  \,  viewing  a  small  well  defined  dot 
made  for  the  purpose  on  the  circle;  the  other,  not  repre- 
sented in  the  figure,  roust  also  be  fixed  to  the  main  plate 
of  Fig.  1,  as  near  to  the  former  as  possible,  but  viewing  one 
of  the  divisions  on  the  roller.    With  a  due  attention  to  eaoh 
microscope,  it  will  now  be  seen  to  the  gpreatest  exactnesa» 
when,  by  raising  or  depressing  the  roller,  its  commensurate 
diameter  is  found. 
Apptrsnif  for       Fig.  3,  PI.  II,  is  a  representation  of  the  apparatus  for  trans- 

Biaking  the     ferrint;  the  divisions  of  the  roller  to  the  circle.  It  consists  of 

«bt3  m  the  cir-  ^ 

d^  two  slender  h^rs^  which,  being  seen  edgewise  in  the  figure, 

have  only  the  appearance  of  narrow  lines;  but,  when  looked 

at  from  above,  they  resemble  the  form  of  the  letter  A. 

They  are  fastened  to  the  main  frame,  as  at  W  and  Z,  by 

short  pillars,  having  also  the  ofi^  leg  of  the  angle  secured 

ID  the  same  manner;  Y  is  a  fine  conical  steel  point  for 

making 
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Mkiag  tbe  dots,  mod  X  m  a  feeler,  whereby  the  point  Y 
Mj  be  prcMed  down  with  m  unifbrni  force,  which  force 
Bij  be  adjocted,  by  bendiog  the  eod  of  the  bar  just  above 
Ike  poiDt,.so  at  to  make  the  dots  of  the  proper  size.  The 
psiBt  Y  jielda  most  readily  to  a  perpendicular  action ;  but 
ii  asiply  aecarcd   against  any  eccentric  or  lateral  devio* 


Tbe  apparmtna,  so  far  described,  is  complete  for  laying  Pr^muf  4aK 
ear  finiiidation,  t.e.  making  2d6  primary  dots;  no  matter 
whedMT  with  perfect  troth.  Or  not,  m  was  said  respecting 
the  £viaioiia  of  the  roller;  precision  in  either  is  not  to  be 
aipected,  or  wished ;  but  it  is  of  some  importance,  that 
Aej  Aoald  he  all  of  the  same  size,  concentric,  small,  and 
laaad.  They  should  occupy  a  position  very  near  the  ex* 
Irene  border  of  the  circle,  as  well  to  give  them  the  greatest 
poaaible,  as  that  there  should  be  room  for  the  sta- 
microacope  and  otiier  mechanism,  which  will  be  de« 
cnoQQ  bereofier* 

It  moat  be  noticed,  that  there  is  a  clamp  and  adjusting 
Kicw  atlBcbod  to  the  main  plate  of  Fig.  1 ;  but,  as  it  differs 
in  ao  reaped  from  the  usual  contrivnnces  for  quick  and  aIow 
motiooy  It  has  been  judged  unnecessary  to  incumber  the 
dmwing  with  it* 

Now,  the  roller  having  been  adjusted,  with  one  micro*  Metliod  of 
scope  H  upon  its  proper  dot  on  the  circle,  and  the  other  °**^^"8  ^^**- 
Biicroscope  at  the  first  division  on  the  roller;  place  the  ap- 
paratus ot  Fig.  3  so  that  the  dotting  point  Y  may  stand  di- 
rectly over  the  place  which  is  desired  for  the  beginninc^  of 
the  diTisiooB.  In  this  position  of  things*  let  the  feeler  X  be 
pressed  down,  until  its  lower  end  comes  into  contact  with 
the  circle ;  this  will  carry  down  the  point*  and  make  the 
first  impression,  or  primary  dot*  upon  the  circle;  unclamp 
the  apparatus,  and  carry  it  forwards  by  hand,  until  another 
division  of  the  roller  comes  near  the  wire  of  the  microscope ; 
then  clamp  it,  and  with  the  screw  motion  make  the  coinci- 
dence complete;  where  again  press  upon  the  feeler  for  the 
second  dot :  proceed  in  this  manner  until  the  whole  round 
is  completed. 

From  these  256  erroneous  divisions,  by  a  certain  course  of  Erroursofthese 
examinat'iou,  and  by  computation,  to  ascertain  their  absolute  ^^^IJjJ^  *** 

and 
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and  indivi^ucil  errourg,  and  to  form  these  erroort  into  4!Oii* 
venieiU  tables,  is  the  next  p;irt  of  the  process,  and  tliakee  •' 
very  important  branch  of  my  method  of  dividinjj.  • 

Method  pf  do-      The  apparatus  must  now  be  taken  off,    and  the  circle* 
iui^this.  moanted  in  the  siaroe  manner,  as  it  will  be  in  the  obsenra* 

tnry.     The  two  microscopes   which  have  divided^  heads, 
fnust  nlw  be  firmly  fixed  to  the  support  of  the  instrument,' 
on  opposite  fi:ides,  an<l  their  wires  brought  to  bisect  the^first 
dot,  and  the  one  which  should  be  180**  distant.     Now,  the^ 
.  microscopes  remaining  fixed,  turn  the  circle  half  round,  or 
nntil  the  firvt  microscope  coincides  with  the  opposite  dot;' 
and^  if  the  other  microscope  be  exactly  at  the  other  dot,  it* 
is  obvioua  that  these  dots  are  180*  apart,  or  in  the  true  di- 
ameter of  the  circle;  and  if  they  disagree,  it  is  obvious,  that 
half  the  quantity  by  which  they  disagree,  as'  roeaaured  bf 
the  difisions  of  the  micrometer  head,  is  the  errour  of  the* 
opposite  division ;  for  the  quantity  mensured  is  that  by  which 
the  greater  portion  of  the  circle  exceeds  the  lew.     It  is  con- 
venient to  note  these  crrours  +  or  -— ,  as  the  dots  are  found 
too  forward  or  too  buckwarci,  according  to  the  miroberingof 
tlie  degrees ;  and  tor  the  purpose  of  distingui8hing.'tlie  -|* 
and  — errours,  the  heads,  as  mentioned  before,  ore  uuro* 
bered  backwards  and  forwards  to  fiftv.     One  of  the  micm^ 
•oopes  remaining  as  before,  remove  the  other-  to  a  position 
^t  light  angles;  utid,  considering  for  the  present  both  the 
former  dots  to  be  true,  exanaine  the  other  by  them ;  1. 1.  at 
before,  try  by  the  micrometer  how  olany  difisions  of  the 
bead  the  greater  half  of  the  semicircle  exceeds  the  loss,  and 
note  half  the  quantity  -{-  or  — ,  as  before,  and  <lo  the  same' 
for  the  other  semicircle.     One  of  the  micrometers  nrust  now^ 
be  set  at  an  angle  of  45°  with  the  other/  and  the  hnlf-diffe-*'  " 
fences  of  the  two  parts  of  each  of  the  four  quadrants  regis^ 
tered  with  their  respective  signs.     When  the  circle  is  a  ver^ 
lital  one,  as  in  the  present  itistauce,  it  is  much  the  best  to 
procenl  so  far  in  the  examination  with  it  in  that  position, 
for  fear  of  any  general  bending  or  spring  of  tht?  figure; 
but,  for  the  examination  of  smaller  arcs  than  45%  it  will  be 
perfectly  safe,  and  more  convenient,  to  have  it  horizontal  ; 
because  the  dividing  a(>paratus  will  then  carry  the  micfome-^ 
teib;  several  perforations  being  made  in  the  plate  B  for  the 

limb 
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(lirnn^h  at  proper  intervaJ*.  The  micnime- 
kn  BiotC  ii«»'  bu  pWml  at  a  Hklaiice  of  42^30,  iiiifl  the 
l»lf  dilf'cmiM*  of  the  parte  of  oU  the  arin  of  4S'  nicusiirerl 
■ad  notcil  aa  brfonr  ;  tliUH  descending  by  bibcctiona  to  1 1' 
IS'.  S'  37"  JO '.  uii.)  2°  *8'  46".  Hulf  thia  last  ^llB^l^ity  ia 
!••  »awll  lo  allow  ttiK  inicromelera  to  be  brought  iKar 
*MMf{h  1  but  it  Kill  liavr  lh«  ilesined  eH'i^i'l,  if  they  are  plactil 
MtlaLqaaDtilvuiid  it«  bulf,  i,  e.  4'  IJ  7-^';  in  which  case 
tkc  exammutMu,  in»tea<V  of  being  tnnde  at  the  next,  will 
Mke  place  lit  the  n«xt  ilivisioD  but  oni;  to  ttwt  which  is  the 
-i-jecl  of  trial.  Duriii],'  tlie  whole  of  the  time  tliat  thrr 
':  miuationis  ninilc.nlt  the  dots,  exci'pt  the  one  under  ckii- 
■■•iiwttan,  Bre  for  the  pres<?nl  supposed  to  he  in  their  true 
placva :  BDti  the  only  thing  in  this  most  important  part  of  the 
bbntM-«»T  from  6rrt  to  last,  i»  to  ascertain  with  the  iitnio^t 
am,  in  divisions  of  the  microaietprhead,  how  much  one  of 
Ar  parts  nf  the  interTai  under  esamination  excecda  thf 
«lh«t,  and  cnrtrfully  to  tabulate  the  hulf  «f  tlicir  differenee. 

1  irill  sitppote  that  every  one,  who  attempts  to  divide  a  T\'e  inihv 
Ur^  aalrtjuoralcal  iDstriiment,  will   iiuve  it  engmved  fihst.  ?'""'"'"!,* 
Dnidiug  it  a  most  d«:li«ite  operation,  and  everj-  coarser  one  before  n  ii  &• 
akvald  -prvcii-dr  it.'     Besides,  its  being  niitnberM  is  partial-  ^"i'^- 
(art;  uaefiti  to  difltin|;iii^h  one  dot  from  another ;  thnn;  in 
the  two  annexed  tablet  of errours,]the  side  columns  gire  sig- 
DiAcant  namea  to  every  ilol.  in  terms  of  its  value  to  the  ni^ar- 
ot  tmth  of  a  ilegree,  and  the  mistakiug  ol*  one  for  another 
u  rendered  uesrly  imposi-ible. 

Tlut  furegoiugexaiuinatiuii  I'ucnibhes  materials  forlheeon-  Table:  of  *v- 
•tructioD  of  the  table  ol  half 'differences)  or  apparent  er- I""'""'"™"''' 
roiick*.  Thelim  lin^ of  this  labje  consists  of  tuo  vanelifs; 
Lr.  ifae  Riicroiueterf.weTe  at  180°  distance  for  obtaining 
tbcBaaabera  wbich  fill  tlie  colamnb  of  the  firtt. and  third 
qsaifnuiti  and  at  9V\  for  tlioae  of  the  second  and  fourth 
^ttadrant.  The  third  variety  uiakes  one  line,  and  wa4  ob- 
litBcd  with  a  distuoce  of  45°:  the  fourth  cansii>:$  of  two 
linoi,  with  a  distance  of  2%°  30' :  the  hfth  of  four  lines,  with 

•  If  lb*  tabic  of  leal  erraun  be  compulcJ  as  ihe  woikof  eianiinatidn 
jiinaiili.  iliiir  'll  til  r-  ---n-'  -i  Tri*!  Im*-'-  -i  ■11  ;  but  1  ili'mk  ii  betr 
ao>  M  bi  BMe  pan  iD(«rfete  with  aoothcr,  and  therefore  I  aximine  Die 
«lMt*  b^ora  I  tie-in  U>  conipaie. 
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m  dittooce  of  1 1*  15':  the  sixth  of  cighc  Kiiet»  with  a  dittsnce 
of  S*"  37'  30":  the  seventh  of  tizteen  lines,  with  e  distance 
of  8*  48'  ABT  :  and  the  eighth  and  last  variety,  being  there* 
mainder  of  the  table,  consist  of  thirty  two  lines»  and  was  ob« 
tained  with  a  distance  of  4*  13'  7*6". 
t^Mtof  rad  The  table  of  apparent  erronrs,  or  half  difierences,  just 
explained,  faroi&hes  data  for  computing  the  table  of  real 
erroors.  The  rule  is  this ;  let  «  be  the  real  cnonr  of  the 
preceding  dot,  and  b  that  of  the  following  one,  and  c  the 
apparent  erronr,  taken  firom  the  table  of  half  diflbmces, 

of  the  dot  under  investigation ;  then  is (-  c  s  its  real 

errour.  But,  as  thb  simple  expression  may  not  be  so  ge- 
nerally understood  by  workmen  as  I  wish,  it  may  be  neces* 
sary  to  say  the  same  thing  less  concisely.  If  the  real  errours 
of  the  preceding  and  following  dots  are  both  +,  or  both  *-^ 
take  half  their  sum,  and  prdix  thereto  the  common  sign  ; 
but,  if  one  of  them  is  4-f  end  the  other  — ^  take  half  their 
difference,  prefixing  the  sign  of  the  greater  quantity:  agaip, 
if  the  apparent  errour  of  the  dot  under  investigation  has  the 
same  sign  iof  the  quantity  found  ab4)ve,  give  to  their  sum  the 
common  sign,  for  the  real  eirour ;  but  if  their  signs  are 
contrary,  give  to  their  difference  the  sign  of  the  greater  for 
the  real  errour.    1  add  a  few  examples. 

ExUmpi€«    1  • 

For  the  first  point  of  the  second  quadrant. 
Real  errour  of  the  first  poiutof  the  first  quad- 

rani** •••••••• •»    0*(l 

Real  errour  of  the  first  point  of  the  third  qnad- 

rant* *.. • •••...••.  •..    5*g 

Half  sum  or  half  difference *-.   3*4 

Apparent  errour  of  the  dot  under  trial +  121I 

Real  errour •• 4.    S'O 

Example  S. 
For  the  point  45*  of  the  second  quadrant. 

Real  errour  of  the  first  point  of  the  quadrant  +  8*t 

Rt*ftl  errour  of  tlie  last  point  of  the  quadrant  —  6-9 

Half  diiTerence •.••••.••« ^  q^ 

Apparent  errour  of  the  dot  under  trial* 8-9 

Real  errour  ••••••  • #••••••#•••  — *  8*0 

Ejtampb 
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■  ••     •  ■ "         f.   ■  •  ■  •■  .J 

Wat  MT-O*  drliwt  poiot;  of  the  third  quadrant  '" 

Rnl  crroar  of  fbc  point  84*'4  of  the  third  ' 

qvadrant •  •• -mm  4i«t 

Real  crroot  of  the  point  9^8  of  the  fourth         "  ' 

qvadrant**** • •  — i-   9^  ' 

&lfmib ...i..., — 11-9  -^ 

Appoicnt  erroiir  of  the  dot  under  trial —   4*0  ' 

BedoRoar  •••••••• —16*9 

^npmpli  4. 

■  » 
FhbI  88^  ^  laat,  of  the  fourth  qoadrant, 

Baal  cfffMT  of  die  poini  84**4  of  the  fourth 

,    VminaX —91-6 

BttJ  ciaBV  of.  tibo  point  9'*8  of  the  iirat  qoad- 

wiit- —  10*9     . 

mt^mm^ .-v-W-O 

cnoor  of  the  dot  under  trial  ••••••  4.    9*5 

*••••••• -^   6*4 

•       »    .  '  / 

,  It  ia  cooYeoienty  in  the  formation  of  the  table  of  real  eiv 
lonrH  that  thej  should  be  inserted  in  the  order  of  the  num- 
bering ^of  the  degrees  on  their,  respective  quadrants;  a1- 
tbou;^h  their  computatioa  necessarily  took  place  in  the  or^ 
4c:r  ia  which  the  examination  was  carried  on,  or  according  to 
the  arrangement  in  the  table  of  apparent  errours.  The  filrst 
dut  of  the  first  quadrant  having  been  assumed  to  be  in  its . 
true  place,  the  first  of  the  third  quadrant  will  err  by  just 
balf  the  difiereuce  found  by  the  examination ;  therefore  these 
errours  are  alike  in  both  tables*  The  real  errour  of  the  tir^t 
<3'>t  of  the  second  quadrant  comes  out  in  the  first  example; 
that  of  the  fourth  was  found  in  like  manner,  and  completes 
the  firbt  line.  It  is  convenient  to  put  the  errour  of  the  di» 
tinlon  90"^  of  each  quadrant  at  the  bottom  of  each  column, 
although  it  is  the  same  as  the  point  0*  on  the  following 
r^oadrant.  The  line  45*  is  next  filled  up ;  the  second  exam- 
ple shows  this;  but  there  is  no  occasion  to  dwell  longer  up- 
0^  this  explanation ;  for  every  one,  who  is  at  all  fit  for  s^ch 
.Vol.  XXV— J  AH.  1810.  •  c"        *   *'V«wu'ts 
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pursaitSy  will  think  what  has  already  been  said  fully  sulK**' 
cient  for  his  purpose.     Howerer,  t  will  Just  mention  thnt 
there  can  he  no  danger^  in  the  formation  of  this  tab)e»  of 
taking  from  a  wrong  line  the  real  errours  which  are  to  be 
the  criterion  for  finding  that  of  the  one  under  trial;  because 
they  are  in  the  next  line  to  it;  the  pthers,  which  intervene 
in  the  full  table>  not  being  yet  inberted.    The  last  course  of 
all  is,  however,  an  exception ;  for,  as  the  examining  mioro* 
scopes  could  not  be  brought  near  enough  to  bisect  the  an* 
gle  2"  48'  45'',  recourse  was  had  to  that  quantity  and  its 
half;  on  which  account  the  examination  is  prosecuted  by 
^  using  lerrours  at  two  lines  distance,  as  is  shown  in  the  two 
last  examples. 
^  AUtbecom-        When  the  table  of  real  errours  is  coii^structed,  the  other 
tluiuid^be  ore.  ^^^^t  although  it  is  of  no  farther  use,  should  Hot  be  thrown 
leived.  away ;  for,  if  any  material  mistake  has  been  committed,  it 

vttll  be  discorered  as  the  operation  of  dividing  is  carried  on ; 
aud,  in  this  case,  the  table  of  apparent  errours  Mil«t  be  had. 
recourse  to;  indeed,  not  a  figure  should  be  deftroyed  until 
thfe  work  is  done*. 

Respecting  the  angular  value  of  the  nilthbers  in  these  ta-* 
bles,  it  may  be  worth  mentioning,  that  it  is  not  of  the  least 
iibportlince ;  1<K>  of  them  being  comprised  in  one  revolu- 
tion of  the  micrometer  screw ;  and,  in  the  instance  before 
me,  5*6  6f  them  qiade  no  more  than  a  second.  It  is  not 
pretended,  that  one  of  these  parts  was  seen  beyond  a  doubt, 
,  being  scarcely  r-fWv  ^  *n  inch,  much  less  the  tenths,  as 
exhibited  in  the  tables ;  but,  as  they  were  visible  upon  the 
micrometer  heads^  it  waf  judged  best  to  take  them  into  the 
account. 

fTo  fo  totuhded  in  our  next  J 


m  ..I 


i*^— — *i^Mi^— i^>**<l^i*ai 


II. 


On 


tmd  native  Palladium  from  Braiil.    By  W' L* 
Lim  H^DE  WOLL ASTON,  M.  D.  See.  R.  Sf» 

Mstina  not       ./^LTHOUGH  platiMi  has  now  been  known  to  mineralo« 

^ond  in  En     gifta  for  mort  than  sixty  ycars^  yet  it  had  not  been  discov^r^ 
rope  ^I  lst«lj, 

*  This  is  a  verj  oieful  hint,  applicable  oa  many  occasions.    C. 
t  Fkitoi.  Trasu.  ht  IWfhV*  ^^ 
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Other  places  tiian  Choco  tiii<l  Santa  F«,  whence  it 
««s  cmtciiHtlly  broiii>lit,  until  about  two  yuan  since  Mr.Vau- 
qoHin  fli«covered  it  in  tome  gray  liU'rr  ore*  from  Unnrial- 
c«ttal  in  Estremndurn.     In  anulj-Mnj;  theae  ores,  lie  found  ""^  "'™  ""* 
•MBcf^gvneoU  that  contained  a«  much  as  one  tenth  of  their  miii  iiicucir 
weight  of  (ilatina,  but  he  did  not  liiiil  it  accompanied  by  ™"'>l*- 
aiij'  nf  the  ukw  metaU,  that  have  lately  bueu  diK'tivered  in 
the  PernviaQ  ore  of  platina. 

The  •peciraen  which  1  nm  now  about  to  describe  id  de-  Some  from 
Tiv«d  freiB  a  third  Hoarce,  and  it  is  rendered  the  more  inter-  «,ii,  naUi» 
atinp  by  having  grains  of  tialive  palladium   mixed  with  it.  palUdiiun. 
T^ia  ti«w  mineral  lio*  lately  beeu  received  (Voiu  the  gold 
Mine*  !■  Brasil,  by  tl.  E.  Chev.  dc  SouKaCi>utinho,umba»- 
amdoT  from  the  court  of  Portu^l,  resident  in  this  (ountry; 
wmI  1  am  ill  hopes  that  »oine  account  of  it  may  be  accepta- 
ble ta  the  Royal  Society,  although  the  aualymi  must  iieceft- 
■Kriljr  be  very  imperfect,  fcom  the  small  quantity  to  whick 
aiy  rKperiuients  hare  unavoidably  been  confined. 

Tbe  general  aspect  of  this  tipecimen   iii   so  ditfereot  from  Appeiranca 
ibe  cnmmmi  ore  of  plutina,  that  I  coulil  form  no  conjecturt;  .i.  ,"?' u""" 
of  vlimt  im;redients  it  might  be  found  tu  oonsibt.     Its  ap-  (Kimmimorcar 
pemWM-e  was  inch  indeed,  an  at  fimt  ai;>ht  to  induce  a  sun-  P'"''"^ 
ptcion  of  its  not  being  in  a  natural  state,  for  it  hud  very 
utoch  the  Hjiongy  form,  vihik:h  is  given  to  platina  from  im- 
perfect attempts  to  render  it  malleable  by  means  of  arsenic. 

Onr  circumstance,  however,  occasions  a  presumption.tlmt  Byi  not  owiBf 
na  »rt  liu  beeo  employed  in  giving  the  grains  their  present  '"  *"■ 
appearance:  as  upon  close  inspection  many  small  purtiUes 
of  gold  arc  discernible,  but  there  is  none  of  the  magnetic 
iroa  tMad,  nith  which  the  Peruvian  ore  abounds,  nor  any  of 
the  tinall  hyacintlis,  which  I  have  formerly  noticed  as  ac- 
companying ibat  mineral*. 

U  is  very  well  known,  that  the  common  ore  of  platina  in  common  o» 
jtvurral  conaints  of   flattened  grains,   that  appear  60  much  "f  pl»i«Bi  **■ 
wOTD  at  their  surface,  as  to  If  in  b  con^derable  degree  po- 
lished, and  the  roughness  ob:erviibIe  in  some  of  the  larger 
gntm  aitsea  from  concave  indentations  of  a  reddish  brown  or 
bUck  colour.     The  BrasiUan  platina,  on  the  contrary,  has  Bruillaa. 


•  FhiL  Trus.  fiv  UOG,  p.  I 
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IM^  polish,  artddoes  not  appear  v  oru ;  hot  inoBt  of  the  grains 
•aeem  to  be  amaU  fragments  of  a  spoogy  subKtance ;  and  ev^ 
those  which  lire  yet  entire  and  rounded  oo  all  sides  rese  tt  a 
sort  of  r'^*  ghness  totally  different  from  that  of  t  e  former, 
as  their'  surface  consists  of  small  spherical  protuberances 
closely  coherent  to  each  other,  with  the  interbtices  extremely 
clean,  and  free  from  any  degree  of  tarnish. 

The  first  portion  that  I  employed  for  solution  was  taken 
without  any  selection,  and  being  digested  with  a  small  quan- 
tity of  nitro-muriatic  arid,  two  of  the  grains  were  acted  on 
much  nnore  rapidly  than  is  usual  with  platina,  and  seemed 
to  give  a  redder  colour  than  that  metal  alone.  These  grains 
were  consequently  taken  out,  washed,  and  reserved  for  se- 
parate examination,  and  the  solution  was  allowed  to  proceed 
till  the  rest  were  entirely  dissolved.  By  the  addition  of 
muriate  of  ammonia  an  abundant  precipitate  was  formed  of 
a  bright  yellow  colour.  This  precipitate  was  evidently  pla- 
tina,  and  its  colour  satisfied  me,  that  the  grains  had  not 
been  brought  into  their  present  state  from  Peruvian  platina 
by  means  of  arsenic;  for  where  arsenic  has  been  employed, 
I  have  observed  that  the  iridium  contained  in  that  ore  is  ren- 
dered more  soluble  than  before,  and  thence  communicates 
its  red  colour  to  the  precipitate. 

From  the  grains  thus  examined,  there  appeared  not  to  be 
any  iridium  dissolved,  nor  any  black  powder  containing  iri- 
dium undissolved. 

1  next  endeavoured,  by  prussiate  of  mercury,  to  ascertain 
the  presence  of  palladium;  but  though  a  precipitate  which 
occurred  indicated  a  certain  quantity,  it  remained  doubtful 
whether  it  was  derived  from  the  grains  of  platina  themselves, 
or  from  the  two  small  fragments  that  had  been  in  part  dis- 
solved before  they  were  separated  from  the  rest. 

By  addition  of  ammonia  to  the  solution,  no  iron  was  pre- 

cipitatfd;  and  when  the  solution  was  afterwards  allowed 

slowly -to  evaporate,  I  could  discern  no  crystals  or  colour  that 

I  could  ascribe  to  the  presence  of  rhodium.     In  short,  it 

teemed  that  these  grains  are  really  native  platina  nearly 

pure. 

A  minute  por-      In  order  to  discover  whether  the  grains  themselves  con- 

oonof  gold,     taiued  any  portion  of  gold,  I  selected  three  of  the  largest 

*  weighing 
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;hin^  tofrcther  eight  gmins and  •  halTi  end  iil 
m.d  pn?cliiitulJoii,  hb  befort,  hy  muriate  of  amnioiija,  1 
mlution  of  grvea  Kulptiute  of  irou,  and  obUiticd  a 
npitnle  of  gold.      It  was,  liex-ever.  Tar  tou  sniill  in  «j'iau. 
>  be  e»timatL'<l  witli  correctness,  but  certuiiily  did  nut 
^  'I"*  liu  of  a  gruiii.     This,  it  ii  to  be  obtterved,  iaaji- 
T  circu  HI  stance  in  which  the  present  roinsral  dlfferi  ftom 
cruvian  or«  of  platina,  ^vhich  I  believe  never  cootuins 
e  ore  tlseir]  tlu:  hinallest  quantity  of  gold. 
ntbi»«xperiiii«nt  uUo,  L  tried  to  detect  the  existenct;  of  F'l'><l''U'i>. 
ID  tliesoiutiou,  and  by  prusbiote  of  mercury  again 
ained  its  presence;  but  it  was  in  too  small  quantity  for 
tiiaatin^  the  proportion  it  bore  to  the  wliole  muss. 
L  may  deserye  to  he  remarked,  that  though  neither  the  Th?  goM  «i. 
■i-n  nor  Emsiliiiu  grains  of  platina  contain  any  silver.  ["J'.^'' "'"'  *"' 
legold  which  accoinpanies  them  is  in  each  instance  so 
tch  allayed  -with  Mlver,  that  from  about  thirty  small  scales 
i  picked  from  Peruviun  plutina,  weighing  two  grainii, 
ibtsincd  an  much  a»  four  tenths  of  a  grain  of  silver,  urone 
1  part  of  their  weight. 

Native  Pallailinm. 

laTUe  twofra^^ents,  that  had  been  aeparsted  from  thefirst  !*»''"  r»'l»* 
xHnbon,  nmt  claimed  my  utientiou,  and  evidently  deserved 

■  careful  examination.  They  were  each  placed  in  a  drop  of 
iiitnc  acid,  and  each  communicated  a    deep   red  colour, 

■  bich,  by  die  tests  of  pruHiate  of  mercury  and  ^reen  sul- 
phate of  iron,  1  was  salUtied  arose  from  palladium.  The 
t-moller  fragment  was  then  divided,  and  one  portion  allowed 
to  remain  in  the  acid  till  it  seemed  completely  dissolved,  and 
it»e  other  examined  by  the  blowpipe.  The  utmost  heat 
UhA  runW  be  given  appeared  to  have  no  effect ;  but  when  a 

lall  piece  of  sulphur  was  applied  to  it,  it  fnsed  instantly ; 
f- t-oniinuaiice  of  ihe  heat,  it  parted  with  the  sulphur,  and 

mplelely  malleable.    In  short,  it  perfectly  resem-  N^tlj-  ru,., 
nl  palladium  :  and  it  retained  its  brilliancy  in  cooling,  I 
tdgcd  it  to  be  nearly  pure. 

le  sutfacei  which  had  beeu  acted  upon  by  nitric  Aflbrded  a 
d  had  *  degree  of  blackneas,  that  might  be  owing  to  some  ^ru^*^"*" 
iaaolnble  iinpotily,  I  have  since  that  lime  dissolved  the 
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Ini^T  fragment  for  llic  Mtke  of  discoTeriit^  the  cause  of  ihii 
■{)|>rarBricc.  Hot  nitric  acid  distoUi'il  by  far  the  greatest 
part;  but  there  reinAtned  n  liluck  powder  on  which  a  fresh 
■ddilion  of  thw  nciil  aloTie  hud  no  fnithpr  effect.  But  when 
a  drop  or  tHo  of  mwriittic  acid  wan  uddrd,  the  whole  urat 
very  soon  diBsnUiHl.  By  the  addjtlnn  of  muriate  of  uinino- 
iiia.  it  became  KTidenl  from  the  preripitnte,  that  the  residu- 
um was  princijNillf  plBtjnii.  Bui  this  precipitate,  instead  of 
beiiit;  yellnw,  had  the  deep  rrii  colour,  which  ia  usdbIItoc- 
cuioned  by  the  prtrsence  uf  iridium.  The  platina  redured 
(tt>m  this  pret-itiitate  was  also  too  liluck  for  pure  plattna,  and 
when  it  was  again  diiiolved,  the  solution  whi  of  a  deep  red, 
and  the  precipitate  by  muriate  of  ammonia  red,  as  before; 
ao  that  althau^h  the  grnltis  of  Brasili»n  platina  appear  to  ba 
free  from  iridium,  a«  well  as  from  Tu»iiy  other  impuHtiea 
thai  form  part  of  the  Peruvian  ore.  yet  the  groins  of  native 
palladium  that  accompany  them  af)f-rd  a  trace  of  thi»  in- 
Patlupatnn  predient,  and  occasion  a  presumption,  that  osmium  and  rho- 
wmtu^n.lTd  <'''""■  "'^J'  hereafter  ftppear,  when  we  cau  obtain  this  miue- 
ihodiuiB.         ral  in  lar^r  quantity. 

Sioce  the  whole  weight  of  raetnl  employed  in  the  last  ex- 
periment did  not  eiceetl  1-,'s  Rriiin,  it  is  in  vain  to  attempt 
to  estimate  the  pro^rtion  of  the  ingredients,  but  if  I  am 
near  the  truth,  in  considerins  the  ^niinlity  of  the  red  pre- 
cipitate as  about  one  fifth  of  «  i^riiin.  of  which  less  thaii  half 
ia  pklina,  those  who  are  btit  »ct]uaiiited  with  the  intense 
colouring  power  of  iridium  may  endeavour  to  form  a  •coo' 
ception  of  the  extremely  small  quantity  thtit  can  be  ftf 
■ent. 
Wta-  Ab  soon  aa  I  bad  asoeriuiited  the  existence  of  native  pat- 

E'iJ|J,"i,'h"bie  lodium,  I  CTideavoured,  by  exuiuinstioD  of  its  external  ch«- 
Vj  fibre-  di-  rai-tcrs,  to  distiri^tiiah  ils  appearance  from  that  of  the  sur- 
^xwm™y.  rounding  substaiK^s,  aud  1  found  it  by  no  means  difficult, 
*  altboogh  no  difleience  of  coUur  could  be  discerned.  Hav- 
ing reumrked  that  the  larger  fragment,  appeared  nitlier 
fibrous,  and  that  the  fibres  were  iu  some  dcgrc*;  diver^iit 
from  one  exlrimity,  1  exumiiied  tlie  reiuaiuder  of  the  small 
specimen  winch  had  originally  beeii  given  to  me,  aud  by 
this  peculiarity  of  strtKture  I  soon  detected  a  tliird  fni^ 
tuetit,  which  upon  tnal  -proved  to  be  (lie  Mtoe  siiljEtjiitoe, 

Br 
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ir  of  the  Chev.  do  Soiiaa  I  was  aUo  perniilleJ.  vrilh 

,  I©  examine  the  ippcimen  wlikh  remnitied  in  hi* 

n,  and  had  soon  ^he  salisfui-tion  of  disfovmiig  Iwo 

:   rragtiMnti  of  tho  tame  ininenil,  and  hi  f  wnsin  no  one 

taoce  deceived  ii)  my  choice,  by  attending  to  (he  radia- 

;  6bre4,  I  am  in  hopen  that  this  exteratil  character  will 

wble  persons  to  dibliu^uish  this  metal,  in  situations  where 

bey  have  not  an  opportunity  of  deciding  by  chemical  «&• 

nmeut- 


■  rAr  Menfity  of  CoUimbium  and   Tantalani.     £y  WiL- 
Li«N  HvDE  Wtin.A9T0N,  M.  D.  See.  R.S*. 


'  ITHINa  shorttimcafterthediscoreryof  columbiuiD  Di'cbtrrj  of 
f  Mr.  tlotchelt,  in  isoif.  a  metallic  substance  wa»  o1  so  '"'"'"'''""' 
diwrafeTnl  in  Sweden  by  Mr.  Eckeber^f,  diftering   ftom 
•vrry  metal  then  known  lohim ;  and  accordingly  he  described 
the  properties  by  which  it  might  be  distinguished  from  those 
which  h  mo*I  nearly  resembled.      But  although  the  Swedish 
metal  has  retained  the  name  of  lautalum  given  to  it  by  Mr. 
Ec'kobrn^,  a  reasonable  degree  of  doubt  has  been   *nter- -[■jjpip  jj^^lj^ 
tained  by  cheini»<tH,  whether   these  two  authois  hud  not  in  fuipecicd. 
fitet   described    the    name  substance ;  und   it   hos  bet-ii   re- 
gtvUcd,  that  the  discoverers  them»rlvet,,  who  would   have 
been  ib*M  able  to  remove  the  uncertuinty,  had  not  had  op- 
TMuiMnilica  of  comparing  their  retpective  miaerali,  or  the 
prodqcta  of  their  analyse!!. 

As  I  have  lately  obtuined  small  specimen!  of  the  two  Swe- Taaulum 
4'uh  wineruls,  tanlalite  and  yttro-tantulile,  from  which  I  ■^u"'!'*'**  "it* 
C«Hld  obtain  tantalum,  and  was  very  desirous  of  compKring  lunibiuBi. 
~    »  properties  with  those  of  culumbium,  Mr.  Hatchett  very 

•  niU«40phi»l  Tranuctioiu  (or  1809,  p.  216. 
'    frtifl.  Train,  for  1802:  oi  Joutnil,  lol.  II,  p.  199,  176. 
'    f  rdnUnpi  Jcadiinitnt  Handliagat,  ISOS,  ;>.  6S,     JimnuU  da  XiiU, 
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OM  niB  IDENTITY  •P  COLUMBIUM  AND  TlNTALUll. 

pblrgiogly  furnished  ine  with  some  oxide  of  the  latter 
which  remained  in  his  possession* 

The  resemblance  was  such  in  my  6 rst  trials,  as  to  indacc 
me  to  endeavour  to  procure  a  farther  supply  of  columbium  ; 
and  by  application  to  the  Trustees  of  the  British  Museum, 
1  was  allowed  to  detach  a  few  grains  from  the  original  spe- 
cimen analysed  by  Mr.  Hatchett. 
The  Ameri-         Nutwitht»tanding  the  quantity  employed  in  my  analyses 
diih  mineralf   was  thus  limited,  I  have,  nevertheless,  by  proportionate  eco- 
mac^  alike,     vi^tny  of  the  materials*  been,  enabled  to  render  my  experi- 
ments  suiBciently  numerous,  and  have  found  so  many  pomts 
of  agreement  in  the  modes  by  which  each  of  these  bodies 
can  or  cannot  be  dissolved  or  precipitated,  an  to  prove  veiy 
Batisiactoril y,  that  these  American  and  Swedish  specimens  is 
fact  contain  the  same  metal ;  and  since  the  reagents  1  have 
employed  are  in  the  hands  of  every  chemist,  the  properties 
^  which  I  shall  enumerate  are  such  as  will  be  most  useful  ia 

the  practical  examination  of  any  other  minerals,  in  which 
this  metal  may  be  found  to  occur, 
itt  external  ap«  •    In  appearance  the  columbite  is  so  like  tantalite,  that  it  is 
pearanoe,        ^xtremely  di£Bcult  to  discern  a  diHerence,  that  can  be  relied 
upon.     The  external  surface,  as  well  as  the  colour  and  lus- 
tre of  the  fracture,  are . precisely  the  same;  but  columbite 
breaks  rather  more  easily  by  a  blow,  and  the  fracture  of  it 
is  less  uniform,  appearing  in  some  parts  irregularly  shat- 
tered ;  nevertheless,  when  the  two  are  rubbed  against  each 
.other,  the  hardo^  appears  to  be  the  same,  and  the  colour 
of  the  scratch  has  the  same  tint  of  very  dark  brown. 

By  analysis  also,  these  bodies  are  fouud  to  consist  of  the 
same  three  ingredients;  a  while  oxide,  combined  with  iron 
and  manganese. 

Either  of  tliese  minerals,  when  reduced  to  powder,  is  very 
readily  acted  upon  by  potash  ;  but  as  the  iron  contained  iu 
them  is  not  affected  by  alkulis,  it  appeared  better  to  add  a 
small  proportion  of  borax. 

Five  grains  of  coJum]l)ite,  being  mixed  with  twenty-five 

grains  of  carbouate  of  potash  and  ten  grains  of  borax  were 

fused  together  for  a  few  minutes,  and  found  to  be  perfectly 

Incorporated.     The  colour  was  of  a  deep  green,  from  t\m 

quantity  of  manganese  present.    The  mass  when  cold  could 

^'        "      '  be 


and  compo- 
neat  (arti. 


Treated  with 
tlkalis. 
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)i«  aonraHl  with  wnter,  ami  a  portion  i>f  tlii>  o\kle  could  l)c 
■i  flnaolivd ;  but  it  seemed  prefiiralile  to  cmpluy  dilute  tnu- 
ihlK  acid,  which  by  dissolving'  nil  tlie  other  ioi^rediejit^ 
exoepling  culumbium,  left  the  oxide  nearly  white,  by  the 
mnorai  of  the  iron  anil  miingaiiese  that  hud  bceti  cumbined 
«id]  it. 

The  muriatic  solution  having  been  poured  olF  and  iieu- 
traBxed  with  furbonale  of  ummonia,  the  iron  was  then  tejia.- 
nted  hf  Mccitiate  of  ammonia :  after  which  the  lAan^iiese 
*«•  precipitated  by  prussiate'of  potash. 

The   products  thus  obluintd   from   five  grains  of  coliim-  pioJud,. 
b«le,  afler  each  had  been  heated  to  redness,  were  nearly. 

White  oxide 4  grains 

Oxiiie  of  iron i 

Ojiide  of  maDgauf^se i 

but  it  eaonot  be  snppn»ed  that  projjoniom  deduced  from 
eicprnments  made  on  soiininUa  seule  can  be  entirely  depen- 
ded upon,  aIthoTi<{h  the  pm/x-rfiM  of  bodies  mty  be  so  dis- 
cerned,  nearly  ai>  well  as  wlieu  larger  quaiitilies  are  em- 
ploj^ed. 

An  rqual  weight  of  tantalite  taken  from  a  specimen,  of  Praducitof 
whicli  the  •pccific  gravity  was  7"9>  yielded,  by  the  sume  '*""''*'■ 
uevtmcnl. 


: 


While  oxide 

Oxi<l«of  iron 

Oxide  of  maiigHuese-- 


i  gra'ii 


The  white  oxides  obtained  from  each  of  IhcBe  mineruls  The  iniolubi- 
%n  mnaTkable  for  their  iuwiubility  in  the  three  common  ^xWeio  mi* 
niitenl  acids,  ai  both  Mr,  Hatch ett  and  Mr.  Eclceberg  have  "•^i'IbcI'I^ 

In  norintii!  acid  they  cannot  be  said  to  be  absolutely  iu- 
loloble;  but  they  are  not  sufficieDtly  soluble  for  the  pur^ 
po4ie*  of  analysis, 

la  nitric  acid  Ihey  are  also  nearly,  if  not  perfectly  inBoIu- 
Uc. 

la  »utpht)ric  add,  when  concentrated  and  boiling,  tht  ' 

Mtide  of  colnmbiiim  may  be  dissolved  in  biuu!1   quantitv, 
•nd  >o  sIki  may  the  oxide  obtained  from  luutaliie. 

The 
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poush  rendert     The  proper  solvent,  as  has  been  observed  by  Mr*  Hatchet 

k  soluble  m     ^^^  |y|j.^  Eckeberg,  is  potash  ;  and  as  it  is  not  required  to  b 

in  its  caustic  state,  I  employed  the  crystallized  carbonate  o 

potash  on  account  of  its  purity  and  niniformit)'.     Of  thi 

•alt  about. eight  grains  seemed  requisite  to  be  fused  with  on 

of  the  oxide  obtained  from  either  of  tiiese  minerals  to  ren 

jder  it  soluble  in  water.  * 

Sods  does  not.      Soda  also  combines  with  the  oxide,  and  may  be  said  t 

•xoept  in  large  dissolve  it;  but  a  far  greater  proportion  of  this  alkali  is  ne 

^i^bilMtu*      cessary,  and  a  larger  quantity  of  water.     And  although 

tolatioo  may  have  been  effected  that  is  transparent  whil 

hot,  it  very  soon  becomes  opaque  in  .cooling,^  and  finally  al 

most  the  whole  of  the  oxide  subsides  combined  with  a  poi 

tion  of  the  soda  in  a  state  nearly  insoluble, 

?^ee\pHsted         When  a  solution  of  the  white  oxide,  obtained  from  eithc 

Aom  the  i^      of  these  minerals,  has  been  made,  as  aliove,  with  potash,  th 

^^^*^    *  whole  may  be  precipitated  by  the  addition  of  an  acid,  an 

will,  not  be  redissolved  by  an  excess  of  sulphuric  acid,  < 

nitric,  of  naiirintic,  succinic,  or  acetic  acids. 

SeTubte  under      ^^^  there  is  a  farther  agreement  in  the  properties  of  thet 

ceruin  cir-      two  minerals,  which  appears  above  all  others,  to  establia 

Mine  vcMtbte  ^^^''  i^^cntity;  for  though  they  are  both  so  nearly  insolubl 

addi^    *       by  any  excess  of  the  mineral  acids,  yet  they  are  each  cow 

pletely  dissolved  by  oxalic  acid,  by  tartaric  acid,  or  by  c 

trie  acid ;  and  the  solution  of  each  is  subject  to  the  sani 

limitations ;  for  if  the  precipitate  has  been  dried,  it  is  b( 

come  intractable,  and  can  scarcely  be  dissolved  again  till  a: 

ter  a  second  fusion  with  potash. 

If  to  the  alkaline  solution  of  either  of  them  there  h 
twoprccipi.  added  infusion  of  galls,  prussiate  of  potash,  or  hidrosu 
tatcdb)  g«IU.  pimret  of^ potash,  no  precipitate  occurs;  but  when  a  suff 
cient  quantity  of  acid  has  been  added  to  neutralize  the  n 
dundaint  alkali,  the  infusion  of  galls  will  then  occasion  a 
orange  precipitate;  but  prussiate  of  potash  causes  no  prec 
pitate,  nor  does  the  hidrosulphuret  precipitate  the  oxide,  a 
though  the  solution  may  become  turbid  from  precipitatio 
of  sulphur  by  a  redundant  acid. 

The  tharacteristic  precipitant  of  columbium  is  cons< 
jsectfssaryia      qoently  the  infusion  of  galls;  but  in  the  employment  < 

the  appiicjiion  thii  test  certain  precautious  are  uecessarv.     For  as  an  e: 
^  this  test, 

ce 
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(^  of  p«biS  may  prevent  the  appearance  of  tbit  precipi-. 
Me.  Ml  sUa  toMj  a  small  exceiis  of  oxalic  or  turtaric  acids 
frrrent  prcripitalion,  or  dissolve  a  preci|>iUte  alretuly  form- 
ed. A  lar>;er  kxcchs  of  citric  ucid  s(^t;ined  rc^uiaitK  for  lliis 
fmrpot^,  and  would  aho  diisolve  tbe  gallate  oF  colurabium. 
la  each  case  tlie  jtrt^ci^Ialc  miiy  be  made  to  appear  by  ueu- 
tiKJixiitg  the  reduuduut  acid ;  tiiid  for  this  purpose  carho- 
oate  of  ammoDia  should  be  employed:  Tot  although  pure 
■■iBotiia  has  no  power  of  diaaolving  the  oxide  alone,  yet 
tfca  gallate  leeuied  to  be  perfedly  redisaolved  b;  tttat  al- 
kali. 

When  infusion  of  gnlls  is  poured  opon  the  white  oxide 
Rceollf  precipitated,  aad  still  Rioist,  it  combines  readily, 
aati  foriDB  the  orange-coloured  compound. 

PiUMiiate  of  potash  occociuned  no  chaiif;e  in  an  o^iide  that  Ptuiiiitesf 
faad  be«i  purlBed  by  u  seL-ond  fusion  with  polasb;  but  it  P'"*- 
ajifwared  to  dissolve  a  small  portion  of  the  oxide,  aa  infu- 
aien  of  galls,  poared  into  the  clear  liquor,  occasioned  a 
dam)/  precipitute  of  au  ocati^e  colour,  thouj^b  no  such  pre- 
dfMte  took  place  when  the  iuTiision  was  laiiLcd  with  the  same 
ptukaiate  alttne. 

Hidtosulphuret  of  potash  being  added  to  the  oxide,  anJ  HiiircmdphB- 
feated  upon  it,  impaired  ihe  whiteness  of  its  appearance, '"•"1™'**^ 
and  seetned  to  detect  the  remains  of  some  impurity,  which 
k«]    not   yet  been   removed    by  other   meaua ;  but  no  8p- 
peantacc  indicated  the  formation  of  a  tulphuret  of  colum- 
biutn. 

From   a  careful   repetition  of  these  experiments  u(>on  ThooxMts 
each  of  the  oxides,  1  see  do  reason  to  doubt  of  their  per-  perfiMdy  simi- 
fcct   a:;reenieiit  in  all  their  chemical  properties;   but  ihere  aimeialidiW 
it  ocrertheless  a  very  remarkable  difference  in  (he  speei*  'n  ipec.  em*. 
fe  gravities  of  the  two  minerals  from  which  ihcy  are  es- 


Tbe  specific  gravity  of  columbite  was  ascertained  by  Mr.  „„  c, 
Batchetl  to  be  5-918;  that  of  tantalite  was  found  by  Mr. 'bl^. 
EcLebarfg  to  be  7'9S3  ;  and  I  have  every  tcason  to  suppose 
their  rt^olls  correct,  since  a  small  fragment  of  the  formei 
appeared  upon  trial  to  be  5'87>  while  a  specimen  of  timta- 
btr,  weighed  at  the  same  time,  was  as  much  as  7'8-  I 
ahauU,  howerer,  obaerve,  that  the  specific  jjravities  of  three 

other 
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-other  fragments  borrowed  for  this  piirpose  m^ere  not  6o  hig 
that  of  one  being  7'65)  of  another  7*53,  and  of  a  third  sole 

lUis  cannot  bo  It  is  evident,  that  no  variation  of  mere  proportion  of  tl 
wmgtodif-  ingredients  cm  account  for  on  increase  of  specific  gravi 
^toportiods.  from  5*918  to  7*953,  which  are  in  the  ratio  of  3  to  4;  f 
since  columbite  contains  four  fifths  oxide,  if  the  whole  r 
maining  one  fifth  part  in  weight  of  that  oxide  could  be  su; 
posed  added  to  the  same  balk,  without  diminution  of  tl 
quantities  of  iron  and  manganese,  the  specific  gravity  wou 
not  then  exceed  7*1  :  and  even  if  a  weight  equal  to  one  thii 
of  the  whole  were  thus  added,  without  increase  of  bull 
still  the  aggregate  would  not  quite  equal  the  heaviest  ta: 
talite  in  specific  gravity  ;  but,  on  the  contrary,  the  quanti 
of  white  oxide  in  this  specimen  certainly  does  not  amoui 
to  six  sevenths,  and  probably  is  not  more  than  five  slxthfr^ 
the  whole  mass. 

Pierbaps  from        The  only  chemical  difference,  by  which  this  circumstani 

**o^*of  *£«rc-  ^^^^^  ^®  explained,  would  be  the  fctate  of  oxidation,  whic 

gation.  my  experiments  cannot  appreciate ;  but  it  may  also  arise  i 

part  from  actual  cavities  in  the  mass  of  columbite,  and  i 

part  from  the  state  or  mode  of  aggregation* 


«^ 


IV. 

Inquiries  concerning  the  Influence ^  that  Light  exerts  on  th 
Propagation  of  Sound.    J?y  Modeste  Parolette*. 

v^ant  uetrit   vJ'F  all  the  objects  that  offer  themselves  to  the  contera 

Janaturalphe-  plation  of  the  chemist  and  natural  philosopher  light  is  th 

^*°'**^**  noblest.     The  action  it  exerts  on  all   the  combinations  c 

matter,  its  extreme  divisibility,  the  rapidity  of  its  propagc 

tion,  and  the  part  it  takes  in  what  constitutes  the  life  of  oi 

ganic  beings,  lead  us  to  consider  it  as  a  substance  acting  th 

V  first  part  in  the  economy  of  nature. 

•  Journal  de  Phbique,  toI.  LXVIII^  p.  946. 

Th 
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fToa^K:  power  Aliie   eiiwnmion  from  tJie  l-eaveus  exert*  It  »1t«u  mlitr 
^  eje*.  it»   exUiUititij;  m  i  «  the  s;>ctinrle  of  ilie  ^l»^\\"^^l(^y■^i^ 
j^caunot    be    !>unioiifutly  ndmircd  :   but  its  power  is  not 
^^^  V>1.lte  orgnitH  of  sitrht ;  all  uiir  lonufo  are  subjected 
^^iirtwn  xf    t«v(ht.   a   d  il  i«  froni  lliia  mode  of  conceir- 
^macoon,  \\im.  1  .ii'derto<<k  ihi^  experiments,  of  wiiich  I 
'•inilo  B,i«e  an  nccount  to  tlie  arademy.      The  part  that  I  li>  conn«tiwi 
MMa\**C   at    (.refceiit  lelates  to  the  effects  resii  ling  from  """"'""''' 
ibnUtrions  that  st>l>Bi»t  between  the  ruyi  of  li^ht,  and  ih« 
Antionsot'  aoiiorous  bodii^t*     1'h^  following  ohtervatioDs 
iMbc^a  to  fix  my  thoui>lil5  on  this  subjeet. 

la  IWS  L  liv«tl  ut  Pnri».  Uein^  uecu!it«med  to  rise  be-  How  tint  sof 
!■«  lUy,  to  ttitish  a  work  on  nrliicii  1  hud  bei^n  lon)f  em-  ^'^''^  '" '™ 
^tejcd,  1  found  rayaelf  fretjiiently  di^^torbtd  by  the  sound 
4(  arna|;eB,  ua  tny  windows  looked  into  one  of  the  most 
ftCqueiUed  BlreeU  in  tlmt  city.  This  ciroumMance,  which 
Aanrtied  me  in  my  studies  every  moruing^,  led  me  to  re- 
Bftrk,  ihat  the  tip|ii7urunee  of  daybreak  peculiarly  uffeclMl 
the  prop»gHtioii  of  the  sound  :  fiom  dull  and  deo|i,  whieli  it 
«H  befar«  dny,  it  ewined  to  me  to  acquire  a  more  sonorous 
tb«rpD«sa  ill  the  )jeriod  that  i.tic»eded  the  disMjuiiion  of  th« 
Jhiltrtto.  The  rolling  of  ihe  wheels  seemed  to  announce 
Ac  friction  of  two  substances  grown  more  elastic  ;  and  my 
^T  on  attending  to  it  perceived  this  difference  diminish,  in 
pnpOftKin  as  the  sound  of  wheels  was  conroiinded  with 
ifcair  exated  by  ihe  tumuli  of  objccti  quitting  their  noc- 
(vnid  silence. 

Struck  "ith  this  obdervatioii.  I  attempted  to  dismvcr,  Confirmad  ia 
wlietlier «»> y  particular  causes  had  deceived  my  enrs.     I  rose  ii.j.'i,'=hi''"j 
•ewnl   tinea  hefore   diiy  for   ihia   purpose  alone,  and  «a:<  s^>i«]  iupra- 
crny  time  winfi'med  in  my  suspicion,  that  light  mn»t  have  l'»S»"<'''- 
a  peculiar  influence  on  tiie   propagution  of  sound.     Thia 
fvriBliotl  Itooeverin  the  manner  in  which  the  air  gave  «ounda 
nagbC  be  the  effect  of  the  agitation  of  the  atmosphere,  pr<^ 

^  I  halt  iraccj  oat  (or  aiy-elf  a  ttiiei  nf  inqgliiei,  ihjt  I  coaceire  OW^ci  of  tkc 
■i»l  l*«J  to  toaiu  iiniiocunt  (lUcoferji.     My  objsct  is  to  afccilaia  Ihe  auttiur. 
tajtm  sf  llgVn  In  ilie  mrious  pheaumeni,  Ihil  tiVe  plica  in  the  elinic 
DiiMt  ifoontt  U(.  Thii  abject,  which  on  tl)e  ono  hina  »  coimecieil  with 
■te  fBCcbannni  of  out  aenmions,  en  lli^  oiliar  embncci  the  jeiulti  uf 
U<Mc  bit  caabipalioni,  thit  ocape  sur  ippreliamion. 
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duced  by  the  ^refaction  .the  pretence  of  the  sua  accstioAt 
but  the  situation  of  my  windows,  end  the  otaal  dHrectioD 
the  morning  breeze,  militated  against  this  mrgumentw 
ItcmiMnotbe      l^^e  action  of  the  wind  might  be  supposed  capable 
owing  to  the    increasing  the  propagation  of  sound,  when,  blowing  in  f 
line  from  the  sonorous  body^o  the  ear,  it  could  impart 
OWD  Telocity  to  the  vibrations  of  tlie  sound  ;  but  it  appeal 
to  me,  that  its  action  must  be  null,  when  its  motion  a 
peri^endicnlar  to  that  line*,    l^he  velocity  of  sound  u 
nvfaich  is  1065  feet  per  second,  nearly  eacludes  the  influeo 
of  the  wind,  the  action  of  which  is  slower,  and  operates  ac 
on  large  masses  of  the  atmospheref* 
Soiin<t1iasperb     Sound  is  propagated  by  in6nitely  small  vibrations  1 
Ja^a  peculUf  oofdifag  to  the  theory  of  Mr.  Dc  la  Grange*  ;  and  it  is  pi 
faable,  that  this  takes  place  in  the  particles  of  a  very  Ug 
alastic  fluid  of  a  peculiar  nature,  and  which  should  not 
confounded  with  iSke  gasses,  that  compose  what  we  know 
Ihe  atmosphere. 

*  Hut.  of  the  Royal  Acad,  of  Sciences  of  Padi^  1 738, 

<f  MisceLPhU.  Mat.  Societ.  Tarin,  torn.  1. 

With  fcspect^tc^  tfas  acUoa  of  wind  op  the  propagation  of  loond,  1 

Perrauit,  formerly  member  of  the  Academj  of  Sciences  of  Paris,  i 

presses  himself  as  followr. 

vWind  cannot        '*  '^^^  inTisible  particles  of  bodies,  which  by  their  structure  and  cf 

1m ve  much  rf-  figuration  occasion   their   essential  diffsrences,     are  theraseWes  co 

Itct  on  sono-      j^^j  ^f  atoms  still  smaller,  and  less  different  in  different  substan 

tons  viora-        ^j^^^  those  particles.     Both  the  atoms  and  particles  arc  endued  w 

elasticity.     When  the  particles  are  agitated  in  such  a  manner,  that  t 

elusticity  comes  to  act,  00  their  recoil  tb«y  strike  the  particles  of  the 

»         that   touch   them  with    the  greatest  telocity  they  can    irr^press   up 

them,    since  it  is  produced  by  the    spring    of    their  ela<iticity ;    a 

this  Tflncity  is  so  great,  it  exceeds   ihat  which  the  air  commonly  ] 

H'or  withdrawing  behind  the  substance  that  strikes  it     Besides*  as  1 

fpace  in  which  the  spring  has  acted  is  extremely  small,  the  air  can  p: 

this  short  space  forward  with  freater  facility  than  retire  behind  the  ato 

The  particle  of  ;diir  struck  advances  a  space  equal  to  that,   to  wbi 

tha  spring  has  stretched,  pushing  that  next  to  it,  and  so  on  to, the  e 

H«noe  the  sound  is  f^mpagated  with  so  much  velocity ;  and  other  agi 

tinns  of  the  air,  as  tlte  wind,  prevent  its  propagation  but  very  little, 

thry  are  too  slow  with  respect  to  it.*'    Hist,  de  TAcad.,  vol.  1,  p.  923. 

I  Inqii irirs  concerning  the  Nattnre  and  Propagation  of  Sound,  hj  Lr 

de  la  Grange. 

Fi 
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Fall  M  1  wai  ur  Ihe  tubject,  I  ihou^Iit  of  iikhiis  of  coo-  Aniixtfumtnt 
ixmiag  ibe  rtvlity  of  tlic  (itiPDOiDenon  liy  tlif  hel|i  of  an  in-  '"  "^(""''t  ih* 
iirani*m,  wtiich,  pinang  me  above  M  <]ouIii  both  with  re-  tuund. 
:^TA  lo  Xhf  vnriitlioiis  of  the  ;itaioa|ihere, and  as  to  any  illu- 
.'  .'II  that,  might  har«  ilMN>i«'C(l  bit  seoKes,  ahouid  gire  me  a 

L>;  mea^iife  of  the  iDireave  of  the  propagation  of  touod  by 
Uie  inSuvDCP  of  light. 

Tb*  rtinitrurtioii  of  this  apparataa  oiTcrerl  its  difficultiei. 
The  priitdpal  tvun  to  tiibject  tu  aiechaiiicHl  proof  an  ohjecti 
rf  which  we  are  .iFcnsIomed  Id  juilje  only  by  oat  sensefl. 
WbalPvpT  precision  might  be  desired  in  such  a  rCR^urch, 
I  coo««iFrd  I  irriffht  derive  »ome  aaoietnin'e  from  the  expe- 
rienc*   acquired  to  practising  rotisit.',  to  attain  satisfuclory 

An  experienced  ear,  the  habit  of  playing  on  musIcHl 
imtrun>pnt«,  and  the  desire  of  doin^  "g^ti  appeired  to  me 
lo  add  to  th«  mechanical  means  of  my  appuratas  lliat 
■'e^rre  of  nccoracy,  whirh  is  retjiii'^ite  in  physical  de- 
mo iistrv  lions.  The  foUowiuj;  were  my  idea^  and  modest  of 
procvedtag. 

la  wKaterer  manner  the  vibration  of  a  body  may  be  com-  The  wlmirtOB 
■luriicated  to  tlie  elastic  fluids  surrounding  it,  it  is  certain,  of  the  rJa^tic 
liMt  Ibe  nbrution  of  these  fluids  is  always  tmalo^ous  to  tlint  |!;';ho^"'„'?^i"^ 
uf  ihv  particles  of  the   Bounding  body.     A  chord  stretched  piHicksnrihe 
an)  miruck  with  the  finder  vibrates  in  a  ),'iven  mode  and  """"""« '™''' 
time.     Thia  ditl'urent  regularity  in  it*  vibratious   it  is,  that 
foroit  ihr  duration  ofthcMiuud,  and  the  nature  of  the  tone. 
When  B  chord  vibmtei,   the  Ireniulalion  of  the  circumam- 
brent  nir,  which  i*  analoffous   to  the  motion   of  tile  chord,' 
CBD    roiuinnnicate  itself  to  a  similar  chord,  if  the  dimeo- 
uona   and   tension    are  in    correapondlng  proportions.       It 
io  a  known  fact,  that  if  tno  itriugs,   beloitging  to  two  in- 
MnuaentB,  be  in  unison,  we  cannot  touch  one,  without  the 
othvr'E   ribrating  and    emitting   a   perceptible   sound.       I 
ihonght  I  might  avBil  myself  of  this  property  ofelastic  fluids, 
to  drtc-Toiine  ihe  nioilu  uf  my  experiments. 

1   took   two  violins  of    good   quality,     fitted   them    np  An^ratut  dt- 
with  well  choaen  Naples  strings,  and  had  the  pegs  made  ":fibcd. 
with  copper  Krews,  that  I  might  ^radnate  the  tone*  with 
prraaion.    I  placed  thcM  two  violini  HortzoutAlly  on  a  plnnk 
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ten  feet  Jong,  and  eight  inches  wide*  These  two  instrii- 
ments  having  been  toned  to  the  Paris  diapason,  on  that: 
siring  of  one  of  the  violins  which  is  calked  the  second,  be** 
cause  it  is  the  second  in  the  neck,  I  placed  a  bit  of  paper, 
intended  to  serve  as  an  index  in  the  course  of  my  experi-; 
knents. 

As  it  was  necessary  to   be  nble  to  brin«»  these  violins: 
, nearer  together,  or  place  them  farther  asunder,  and  for 
thf'ir  movemrnt  to  be  marked  on  the  plank,  that  served  as' 
the  base  of  the  apparatus,  I  arranged  them  so  that  one- 
sliould  be  fixed,  while  the  other  was  movable.     The  fixed 
^    was  that  which  hud  the  |)aper  on  its  second  string,  and  a 
line  corresponding  to  this  string  was  traced  on  the  plank. 
The  other  was  movable  by  means  of  a  very  simple  contri-; 
ranee.     A  little  wooden  table  was  held   on  the  plank  by 
means  of  two  grooves;  the  violin  was  placed  on  this  so  that 
it  could  not  be  shaken  ;  and  by  means  of  a  screw  in  the  end 
of  the  plank  I  could  slide  this  table  with  the  violin  on   it 
backward  or  forward.     An  opening  in  the  table  parallel, 
with  the  second  string  enabled  me  to  mark  on  the  plank 
the  changes  of  place  in  my  experiments,  which  1  conducted 
as  follows. 
i&a|>p]iaiti0D.     With  the  forefinger,  the  other  fingers  resting  on  the  neck' 
of  the  instraments,  I  pressed  the  second  string  till  it  touched 
the  third,  and  then  let  it  go  instantaneously.     This  finger-, 
ing,  which  was  done  at  a  place  marked  on  the  table,  and 
was    always    uniform,     produced    an    oscillatory   motion, 
which  was  heard  on  the  corresponding  string  of  the  other 
violin.     The  little  bit  of  paper  pointed  out  to  me  at  a  dis- 
tance the  vibration  of  this  strinu^,  as  I  separated  the  two 
violins  till  the  agitation  of  the  paper  became  almost  null, 
and  at  length  ceased.     This  point  was  that  of  the  limit  of 
the  vibration.     1  marked  it  on  the  table  that  served  to  sup-, 
port  the  apparatus,  and  numbered  it  100.     The  space  be- 
tween the  two  strings,  which  were  parallel  to  each  other,  I 
then  divided  into  100  equal  parts;  and  these  hundredths 
were  divided  into  tenths  each  at  the  extremity  of  the  table, 
that  1  might  have  thousandth  parts  in  my  scale.     This  first* 
experiment,  which  was  to  furnish  me  a  htandard  of  compa* 
risen  both  io€  the  scale  of  my  apparatus,  and  for  the  differ-^ 

eiices 
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in  ilic  propai^tioii  of  sciuntl.  wns  rxi^cuud  on  the  14th 
ly.  1803.  Taking  tlic  precaution  to  uiiile  the  nieteo- 
cal  ubsenraiions  wit)i  the  iudicatioiiij  ul'tuy  ajiparatui, 
il  in  tny  packetbfKik   the  ik^recs  of  the  diflcreiii  in- 

iieat6   I   eiD|)Ioy<.-d  at  the  momriit  of  llie  exjienmeiit. 

ntather  nas  calm  anil  clear,  and  the  iuti  ^honeinto  aiy 
The  futloHiii^  Hre  tlie  results  oud  'uc'eoroio^ciil  «b- 

Jione  of  this  lint  trial. 


Baroin.     ]  Uy^o- 

Api«. 

ObMr»i;<in>. 

1    11" 
14      Sl-b'i. 

1 

•28-409         39 
30-28  E. 

too 

Tru-    xi,tTi'iien[,  ■.-■gun 
a;  20'  .fier  noon,  wit 
lejjeued  *p»cral  limes. 
M«   >|.[Hriiiii>    al«.y. 
'iih-kBj  the  amt  -fa. 
t.r,L«  to  a  teo  ihou- 
laiidtlis. 

The  whole  of  the  scale  of  my  phonometer,  which  is  the  la  tcal«. 
same  I  gne  mj  oppnrBlus, answers  to  2inet.  14cent,  [7  ftet], 
^^kpid  cooKqueiitly  each  degree  is  equivalent  to  ahout  -i  centi 

Kiio.^]. 

^^V  Thiadone,  to  proceed  tnethodically  [  conceived  it  right  to 
^^ky  down  G3  a  S\ed  principle,  that  the  distance  of  7  feet  was 
the  litait  of  the  t^rcatest  propa^lion  of  sound  in  tny  appa- 
r«tuH  ugdcr  the  iafiuence  of  light. 

1  was  Ron  eager  to  repeat  these  experloients  in  the  dark,  Might  not  ih« 

I  otdet  to  clear  up  my  donbts  of  the  difference  there  might  ^^^  "J^'f " 

s  the  velocity  end  propuj^ation  of  f'oimd  by  night  and  by  rnundrJ  wiih 

The  apparatus  I  employed  promised  me  results  guf_il»^«e  «Ili(htI 
■ntly  conclusive  from  the  length  of  its  icale,  and  !iqht- 
s  of  its  motion.     It  appeared  to  me,  that  the  least  vari- 

n  nnst  be  perceptible,  and  capable  of  strict  protif,  when 

I  could  depend  on  my  own  attention,  and  the  nicenes>i  of 
my  Par.  One  difficulty  only  pre)<entcd  itnelf  to  my  mind, 
■  hich  aroie  from  tlie  intluenre,  thut  variations  in  the  tem. 
jXTulnre,  Height,  nnd  humidity  of  the  atmosphere  uii{;ht 
hair  on  the  phnnoroetrical  chaiif>es,  1  was  aware,  thnt  the 
pn>p«igtttMn  of  soDod  must  be  according  to  the  nature  and 
of  the  elastic  fluids  it  traverses;  and  I  was  appre- 
■sivc  of  being  led  into  errour  by  a  cause  foreign  to  that 
Vol.  XXV.   JiB.ieiO.  D  which 
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which  was  the  object  of  my  inquiry:  but  1  also  knew,  from 
the  experiments  made  in  1738  by  Maraldi,  De  la  Caillef 
and  Cassini,  and  from  those  of  Bianconi  in  1740,  that  the 
thickest  fo^  had  been  found  to  have  scarcely  any  effect  on 
the  velocity  of  sound.  To  proceed  more  satisfisictorily 
therefore,  1  determined  first  to  examine  by  meims  of  my 
apparatus  and  meteorological  observations,  the  effect  of 
changes  in  the  atmosphere  on  the  velocity  and  propagation 
of  sound* 

Trials  of  ih«        These  trials  I  made  on  the  gth,  12th,  and  15th  of  Sep- 
etrcci  of  1      •  I  »      .  1 

chtiif^es  in  tl)e  tember,  the  same  year,  each  time  about  noon,  and  with 

atmosphere,     striking  differences  in  the  state  of  the  sky  and  atmosphere. 
The  following  table  exhibits  the  results  of  these. 


Sept, 
1803 

Therm. 
Fahr. 

Barom- 
eter. 

Hygro- 
meter. 

Phono- 
meter. 

Obiervations. 

9 

62-96" 

30-37 

58® 

99-9 

Halfan  hour  afternoon.  Sky- 
clear. 

12 

53-6 

30-32 

51-5 

99-7 

45'  af^er  noon.  Sky  covered 
with  thick  clouds. 

15 

59-72 

30*12 

51 

'99-8 

40' after  1,  Cloudy  and  ihreaU 
cning  rain. 

Trifling,  if 
»oy. 


Experiments 
in  ihe  dark. 


The  small  differences  in  the  results  of  these  experiments, 
the  greatest  of  which  does  not  exceed  three  thousandth  parts, 
appeared  to  me  not  ascribabjeto  changes  in  the  atmosphere. 
In  my  opinion  they  are  tl^e  consequence  of  the  imperfection, 
of  my  method,  which  is  incapable  of  mathematical  precision. 
Not  being  able  at  the  moment  to  procure  more  certain  data 
for  this  discussion,  I  was  inclined  to  think,  that  the  com- 
mon changes  of  the  atmosphere  could  not  eJOfect  such  a 
change  in  the  nature  and  arrangement  of  the  particles  of  the 
elastic  fluid,  as  to  restrain  or  accelerate  the  agitation  occa« 
sioned  by  sonorous  bodies. 

Nothing  remained  but  to  ascertain  by  strict  trials  the  de- 
crease of  the  propagation  of  sound  in  the  dark,  which  should 
give  the  solution  of  my  problem,  I  began  my  experiments 
the  20th;0f  September  followingi  and  I  chose  a  night  and 

an 
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am  honr  bp^t  adnpte'I  bv  tlie  durkties*  of  the  weather  to 
aham  Hie  efTci't  of  the  HUk^iicc'of  li^iii. 

TTie  i>!iHT  of  Ihc  experiraeut  was  lighted  by  a  wuich  lump 
•rB'paitiruIur  coiitlruclioti,  which  afTordtd  light  eNough  to 
percnvv  ibe  inotian  or  thi-  paper  on  the  string,  without  the 
ra}«  being  able  to  iMluse  themselves  tlirouj^  the  chuiabiT. 
Tbc  (olltftting  witc  the  results. 


a 

Tbemi> 

a^ico.- 

Hjgro-  I  Pho.l<- 

Dicl^r.      inctfr.                 ObacrraTiant. 

90 

S3  ■24" 

i9-79 

M  1 98-1  ".•'striJ''""" 

I 


I  was  antidicd  with  this  trial.  Eager  to  make  it  pubtii-, 
1  tpok*  (if  it  to  soiut:  friends,  vrho  eiicou  raged  nielo  repeat 
these  trinU,  and  to  attend  particularly  to  this  aubjcct,  which 
■light  ptove  highly  interesting  to  the  [irogress  ol  BCienvc. 
Pnvate  attiiirs  prevei.U^  mc  Iruiii  proseciitjug  it  at  that 
titxf,  Hnil  1  did  not  resume  it  till  about  :?n  luoitths  after. 
Th«  fulluwiiig  are  the  n^aullsof  the  cxprriiucots  then  made, 
which  teodcd  only  to  confirm  the  preceding. 


a 

TlK-m- 
omeicr. 

Bjroni- 

HtS-o- 

Phono- 1              ^                                   T-blfcf 
mcl«.                OhsCTilion..                ^^,„i„ 

3 

66-3 

28-B9 

73-5 

100 

Abbu^  ii,«ii.     The  ikr  frei 

£ 

S5 

2e-90 

«6-5 

97-5 

Qmrie.  iii^ril  ai  nrgli'.lhe 
sky  |i»nlycoTerfdvfrli  ■  i.udi. 

11 

57 

29-86 

08 

99*8 

Ihrt  fine. 

14 

<>i-a4 

99-87 

il-S 

.» 

9i.i.rlc<  jflct  L  P.  M        H.ill- 

18 

74'tilj 

■28*90 

6i 

98-4 

Imufier  midnight.    The  iky 

Such    have  been   the  cnnaliint  results  of  my  researches.  General  eo 
Tbe  ineaB  lerm  of  the  d<')^rees  of  propHgaiioti  of  sound  cluiioo. 
fntbonl  light  ip  three  different  trials  wa«  found  to  be  0-9S. 
D  3  The 
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The  difierence  between  the  propagation  of  sound  that  took 
place  during  the  night  from  that  in  the  day  conies  out  two 
degrees  of  my  scale,  answering  to  about  1 6  lines.  Whenever 
I  made  any  experiments  on  this  subject  I  always  acted  with 
the  greatest  caution,   taking  care  to   guard   against  the 
slightest  inaccuracy.     The  subject  has  always  appeared  to  * 
me  difficult  and  delicate  ;  and  without  venturing  to  assert 
too  much,  I  confine  myself  to  an  account  of  my  thoughts 
and  inquiries,  happy  to  have  removed  a  doubt,  that  con- 
cerns one  of  the  most  important  branches  of  oar  know- 
ledge. 
Fiets  ihouM        ^fter  having  called  the  attention  of  natural  philosophers 
to  a  discus&ion,  which  may  serve  to  render  the  nature  of  lu- 
minous bodies  better  known,  as  well  as  to  elucidate  the  na- 
ture of  sounds,  and  to  discover  the  mutual  action  of  the  im- 
'  perceptible  substances  that  surround  us,  it  seems  to  me  not 
improper,  to  compare  together  the  facts,  that  appear  to  re- 
late td  this  subject,  and  which  may  give  rise  to  discussions 
calculated  to  explain  the  phenomena. 
NV^J  *^^  -       Hitherto  night  has  been  considered  as  more  favourable 
voonbletothe  ^^^^^  ^^Y  ^G  the  propagation  of  sound.   That  this  is  the  case 
propagation  of  with  respect  to  our  ears  cannot  be  doubted  :  but  this  argues 
metdy  from     nothing  against  my  opinion.     We  hear  farther  by  night  on 
the  abKence  of  account  of  the  silence;  and  this  silence  contributes  to  it, 
while,  according  to  the  celebrated  Euler,  the  noise  of  a 
wind  favourable  to  the  propagation  of  a  sound  may  prevent 
The  earhean   the  sound  from  being  heard*.     I  have  reason  to  think,  that 
best  by  day:     ^^^  ^^^  ^^^  more  aptitude  for  hearing  sounds  by  day  than 
by  night,  and  this  from  the  stimulant  action,  that  light  exr 
erts  on  the  nervous  system  :  but  this  will  not  account  for  the 

*  History  of  the  Academy  of  Sciences  at  Paris,  1738.    ' 

Distinction  be-      Sound  and  noise,  which  are  the  same  thing  with  respect  to  the  object 

xvrecn  f^ound     of  my  inquiries,  exhibit  essential  differences  when  considered  with  regard 

and  noise.         to  our  ears.    By  sound  is  to  be  understood  that  peculiar  resonance, 

which  proceeds  from  a  sonorous  body,  and  the  tone  of  which  we  know. 

Noise  I  conceiTC  to  bean  aasemblage  of  several  sounds. 

When  any  sound  predominatet  our  ea^s  can  distinguish  it  from  other 
founds  in  harmonic  proportion  with  it.  In  noise  the  harmonic  sounds 
are  confounded  and  lost.  The  celebrated  Condillac,  speaking  of  the  na- 
ture of  sounds  in  his  treatise  on  Sensations,  has  distinguished  the  two  by 
the  definition  of  appreciable  sounds  and  inappreciable  sounds. 

phenomenon 
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1  phMMmeoap  esliibited  by  the  paper,  the  motion  of  nhich  f)"' ihis  wll 
depended  ou  the  Iremulation  of  the  uir  of  the  room.     T»  the  iJff^on%hI 
atmospheric  uir  more  dense  on  the  nppearance  of  light  than  apparatui, 
in  darkness  ?     Is  this  greater  density  of  the  air,  or  of  the 
eJa&tJc  fluid  that  is  stibaenieat  to  the  propagation  of  sound, 
the  eSect  of  aeriform  gubatances  kept  in  this  state  tlirough 
tbe  tnedium  of  light?  On  thia  hypotheiiis  we  must  9up[>ost', 
that  a  greater  density  may  take  place  without  tncreabiiig  the 
vagbt  of  the  air;  and  ire  might  ascribe  the  iucrease  in  ihc 
propagation  of  sound  to  a  greater  elanticity  in  the  fluids  dif- 
fused through  the  atmoephere.     This  would  conlirm  the  Tiinilci'i 
opinioa  of  Dr.  PriestLey,  nho  said,  that  Bound  was  propa-  °i"^ 
gated  in  different  gas&es  in  the  ratio  of  their  density.     But 
the  r»y»  of  the  solar  light  ate  inseparable  from  the  calorific 
fay*  :  tJieir  presence  therefore,  by  raising  the  temperature, 
muA  produce  a  dilatation  in  the  circumambient  air,  that 
seems  to  exclude  the  hypothesis  of  condensation.     Besides, 
s  proved  by  the  experiments  of  Mr.  Perolle,  inserted  in 
the  3d  vol,  of  the  Memoirs  of  the  Royal  Academy  of  Sci- 
eocirs  of  Turin,  that  the   propagation  of  sound  is  affeclL-d, 

■  not  taerely  by  the  density  of  the  different  gasses  it  irtiverkes, 
bat  by  their  nature. 

Mr.  Perolle  having  placed  an  alarum  natch  in  a  jar  Ptro! 
whii^  be  filled  successively  nilh  diflcreiit  gasses,  retired  "»<. 
gradually  from  tlie  apparatus,  stopping  at  the  point  whore  „f  ,\ 
tbefeouod  was  no  longer  audible  to  liini.  Proceeding  in  "^  "i 
this  inotiDer  he  found,  that  the  weight  of  a  cubic  foot  of 
c«i*fa  of  Uie  gasars  tried  being. 


Carbonic  acid  gns-  -•• 1090, 

Oxigen  g«s 7C5, 

Almoipheric  air 720. 

Nitrous  gas 69B, 

Hidrogen  gas 7  J, 

e  propagation  of  sound  followed  an  order  not  always  u 
llogouM  t»  that  ol   Ilie  density.     Xl  was  as  follow). 
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feet,  feet  Eng.* 

la  atmospheric  air 59     *  *  •  -     9B'8S 

carbonic  acid  ga» 48*4  •  •  •  •     8 1  •!  1 

oxigen gas 66*5  ••*•  11 1*45 

nitrogen  gas  ••••••'••••  the  same 

hidrogen  gas*  • •  13     ••••     Sl*79 

Oxigen  Vot         The  resuUs  of  this  ex|ieriment  seem  to  prove,  that  of  the 

adapted  to  its   Jtflfe|^,,t  iraseous'^ubstances  oxiseo  is  best  adapted  for  trans* 
Iranunusion*  ... 

mitting  the  vibrations  of  sonorous  bodies;  and  the  equahty 

of  efiect  obtained  with  nitrous  gus,  which  contains  0*56  of 
oxigen,  gives  reason  to  think,  that  the  increase  of  the  pro- 
pagation of  sound  has  a  determinate  measure,  and  that  a 
given  quantity  of  oxigen  gus  diffutied  in  the  atmosphere  it 
•aflicieDt,  to  carry  it  to  its  maxim  umf. 
U  ihU  the  This  reasoning  appears  to  me  tlie  more  satisfactory,  as  it 

*^tof  da*     ™*y  connect  the  results  obtained  by  Mr.  Perolle  with  those 
light?  of  my  experiments.     It  is  certain,  that  during  the  day,  and 

under  the  influence  of  the  light,  the  atmospheric  air  is  more 
saturated  with  oxigen  than  during  the  night;  but  it  remains 
to  be  proved  whether  this  surplus  of  oxigen,  which  from 
the  nicest  eudiometrical  researches  cannot  exceed  a  few  hun- 
dredths,  can  be  capable  of  producing  such  a  remarkable 
change* 
Or  rather, Kit       ^"  ^^^  other  hand,  when  it  is  proved,  that  the  density  of 
not  light  that  gasses  is  not  the  only  reason  of  the  accelenution  of  the  pro- 
«nd  nUrous^"  K""^^*  ®^  sound ;  and  my  experiments  appear  to  demonstrate 
•gas?  a  certain  influence  in  light;  may  we  not  consider  the  latter 

as  the  true  cause  of  the  increased  propagation  of  sound  in 
■  oxigen  and  nitrous  gas;  since  we  know,  that  oxif^en  has  a 
great  capacity  for  light,  and  that  nitrous  gus  cannot  be  form- 
ed without  the  concurrence  of  this  substance  }  Whatever 
may  be  the  opinion  of  natural  philoso}>her5  on  this  subject, 
it  is  certain,  that  the  hypothesis  reconciles  my  experiments 

•  I  suppose  the  feet  in  thf  Drcceclirg  column  to  be  those  of  Turin.  C. 
Light  has  eon-  fThc  iUustrioas  Dr  Bonvc.isin,  who,  in  his  Elements  of  Chemistry, 
in  chemical*'^  ^^^  ^^^"  ^^^^^  opportuBity  of  pointing  ou»  to  his  puj^iU  ihe  influence, 
action.  that  l.ght  exerts  on  a  number  of  chen:ical  anions,  j.articnlnrly  notices^ 

the  nectssity  of  tlie  concurrence  of  light  i:i  all  the  combinations  of  ni- 
trogen with  oxigen.    See  vol.  1,  art.  Acidc,  liiirlque. 

wiU| 
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with  those  of  Mr.  Pirolle :  und  that  tugtlliut  tliey  louy  lead 
to  rerj  iniiiortuat  reseanlies. 

Light  has  a  velocity  900000  times  as  rapid  as  ihal  of  "The  »«"'"  "' 
u>und.  Whtther  it  emanate  from  the  Sim,  nud  reiieh  to  i^ 'u\cc\i^,kX 
oor  Elarth,  or'acl  by  means  of  vibrationa  ugitutiug  the  (jur- 
liclea  of  a  fluid  of  a  peculiar  nature,  the  paitides  of  thU 
Quid  must  bi;  extrfmcly  li^'ht,  eluiitic,  add  active.  Nor  docs 
it  appear  to  me  uiirfuaonuble,  to  uscrihe  to  the  mcdiaiiioal 
action  uf  these  particles  set  id  moliou  by  the  eun  llie  etffct<9 
its  presence  occasions  in  the  vibrnlioiis  that  proceed  fiOBt 
sonorous  bodies.  The  more  deeply  vre  inveatif-nte  the  theory  The  grenlMt" 
cf  li^ht,  Ihe  more  we  must  perceive,  that  the  power*  by  II.","j''^i'!|\'j"J 
vhich  the  universe  is  moved  reside  in  the  imperceptHiie-pBr-  the  jtfcciunt. 
tides  of  bodi« ;  and  that  the  grand  reaolta  of  natwro  ufe  "!^^uX«""^ 
hat  au  REsemhIage  of  an  order  of  actions,  tliat  take  pUfc 
in  its  infinitely  amall  parts:  consequently  we  cannot  insti- 
tute a  series  of  experiments  more  intereRtin^,  than  thtnt: 
thitt  tend  to  devetope  the  properties  of  light.  On  the  ]fiM 
McemVMrii  ^>q«iri«K;  Ha  Aittef  fwUfiwkli  ittoififc- 
•age  of  tome  iaporunt  disoovcfy :  ouPxO^fKW,  df  WMe-  ite: 
«o  iaimediately  coonveted  wlUi  the  Suid  thfttenligblen*  «■, 
that  the  notion  of  having;  aeqnired  an  idek  of  the  nriMie  of 
action  of  this  fiuid  prewnts  ifielf  to  our  n&inds  as  tbo  hope 
of  a  striving  advance  in  the  knowledge  of  what  compoBM 
the  organic  inechvaitia  of  our  life,  and  of  ,(bilt  of  faeini;s 
which  closely  follow  the  rank  asstgoed  to  the  huoiaii  species. 


On  llif  Chfmiral  Aclion  of  nmple  Galcnnico-efceTttc  C/iri/ii* 
formed  o/Meratlie  Soluttmu,  ff'aUr,  or  Acid,  ami  a  Melol; 
and  on  Ihe  Dhoxiitation  ofMrtaHic  Oxides  rffermt  by  ihrse 
Mtms:  Ay  J7r,  BeciiOLZ*, 


he  grimlrtt 

iiuiiil  iihi-nA 

'iIk'  nitontal 


T. 


HE  ekctricity  proceed  by  the  pile  of  VoIU  and  g!il-  c^iWa^c  dec 
has  presented  plfilosophers  with  the  motl  so;- ""^"^" 


.  p.  idC.    TnatU-.ii  fn.-n    Geh- 
ptiiiing 
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prising  results,  particularly  with  respect  to  chemistry.  Wh« 
can  forget  the  decomposition  of  water  effected  in  a  pccnIiHT 
'  manner,  the  oxidations,  the  disoxidations,  the  hidror;rna- 

tions  first  accurately  observed  by  Ritter,  as  well  as  the  de- 
composition of  several  acids,  salts,  &c.  ?  We  might  hnv'e 
hoped,  that  chemists  would  have  paid  more  attention  to 
electricity,  and  that  they  would  have  endeavoured  to  derive 
more  advantage  from  it;  but  this  has  not  been  done  in  the 
degree,  which  the  importance  of  the  subject  appeared  to 
lt4  influence  in  demand.     Ritter  too  has  the  merit  of  havine  pointed  out  to 

1*11  O    I 

««!.?*«!  ^'  **  chemists  the  influence  of  the  electric  matter  on  chemical 
phenomena :  and  though  the  opinions  he  started  in  his  work 
on  the  Electric  System  of  Substances  may  not  be  altoge* 
tber  accurate  as  to  the  etfect  of  the  electric  matter  in  che- 
mical nctionn,  yet  we  cannot  wholly  deny  its  influence ;  par- 
Prcfipiutions  ticularly  as  Sylvester  showed  in  I8O6,  that  the  precipitation 
of  ineuU.        of  01,^  naeta]  by  another  was  nothing  but  a  galvanico-elec- 
trical  process^;  which  confirmed  the  opinion  expressed  by 
Ritter  in  1800,  though  this  opinion  can  be  admitted  only  in 
the  case  of  metallic  vegetations,  and  not  for  every  sort  of 
reduction  in  the  humid  way ;  because  a  chain  of  two  metals 
and  a  fluid  is  not  always  formed,  when  one  mctul  is  reduced 
by  another,  and  yet  the  result  does  not  remain  a  moment 
doubtful* 
In  fialvmnie  The  influence  of  electricity  in  chemical  processes,  with 

metoUmlTwo  '*^P^^  ^^  oxidation  and  disoxidation,  is  still  more  evident, 
fluids  the  me-  when  chains  are  formed  with  two  fluids  and  one  metal,  as 
tal  displace. iu  |^.jj  ,  obsened  in  1800;  and  the  reality  of  which  he  de- 
monstrated  on  the  occasion  of  a  remark  I  made  in  ]804» 
Tin.  that  tin  precipitated  munate  of  tin  in  a  metallic  form* 

when  water  was  poured  into  a  solution  of  muriate  of  tin, 
and  a  flip  of  this  metal  was  immen»ed  in  the  solution  and 
the  water  at  the  same  thnc.  The  utility  and  necessity  of 
studying  the  influence  of  electricity  could  never  be  shown 
in  a  more  determinate  manner,  than  in  the  case  in  which 
Ritter  has  explained  the  most  enigmatical  phenomena  in  a 
natural  and  easy  manner.  I  have  lately  been  more  sensible 
of  the  justice  of  this  explauation,  as  1  have  confirmed  it  by 

•  Se*  J^uraat^  v«l.  XIV,  p.  94. 

examining^ 


whether  «Alier  OMldf  were  cspeble  of  fiiraiing 
with  their  folatiem  And  water.  I^onmoBH 
flieAeM  cs|keiifii«tB»  bceune  I  know  of  no  one  exoeiit 
lltff»  wko  has  .nttanded-tti  theiethoim,  and  thej  have 
^pomd  to  me  iotereiting  with  reepect  to. the  partieular 
r  mccompmyipg  theni,  though  thqr  m  M 
MMte  on  ine  aeiiMs  wjiunii* 


L  hdo  m  q^edrical  f^aaa  I  poeied  a  adinttoii.ef  half  an  Emf 
JMcc  of  cryotnllifJ  green  mnriate  of  coppet  in  two  ooacea  J^^  SS**' 
rf  witer»  nnd  nddod  with  the  greatett  caution  three  onnccs  maitaMar 
rf  Sf^SBmi  wntn^  ao  that  the  liqnora  rtmaincd  fparate,  V«» 
■ae  dbetetfie  nther*  I  thcn^ianened  iu  the  two  liqoofa  n 
ifipof  poBahed  co|ver«  hnlf  nn  inch,  hfood  and  aiit  inches 
liag»  wiech  eeatcd  OB  the  hottom  of  the  ghii.  Attheex* 
-of  tno  hooia  no  action  appeared  .to  hafn.  taken 
CBoept  that  the  ahp^'coppar  was  coveied  with  n 
vhiie  civot.  dMt  joontnined  incteaaing  lor  twelre  .hours..  On 
mmmwmi^Smg  tUs  sufaoianea^  it  was  fiiwnd  to  be  white  jsoti- 
ste  of  copper*. formed  hf  the  oside  of  the  green  mnriale 
dialing  its  oKigen  with  the  metallic  copper  inunersed  in  the 
liqaor. 

9.  As  the  precediog  experiment  had  shown,  that  the  zxp.  with 
crrv«n  muriate  of  cop|)er  coold  not  form  a  chain  c*apable  of  ^'^^^^  murUte 
rt<)ucin^  completely  the  oxide  of  copper  held  in  Rolutton, 
I  was  drMrous  of  seeing  whether  the  white  muriate  would 
comport  ib^elf  differently.  Accordingly  I  boiled  a  drachm 
tA'  thi!*  salt  with  three  ounces  of  water  for  a  quarter  of  an 
hour,  filtered  it  when  cold,  and  placed  the  solution  in  con- 
tact with  two  ounces  of  distilled  water  and  a  slip  of  po» 
lifhed  copper  as  io  the  preceding  experiment.  Havinj^  ob- 
tained no  precipitate  of  copper  at  the  expiration  of  a  few 
houri,  or  even  in  some  days,  1  ascribe  this  nullity  of  eifeet 
to  the  little  difference  between  the  speciljc  gravity  of  the 
tw«i  fluids ;  for  it  is  well  known,  that  water  dissolves  tery 
l»ule  white  muriate  of  copper;  whence  the  t>*o  fluids  will 
auite  immediately  nnd  d«^troy  the  cliaio. 

3.  IKlf 
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Exp|with  ni-  3.  Half  an  ounce  of  copper  was  dissolved  in  nitric  ac 
copp«r.  ^ij^Qg  ^j^j.g  ii^^  there  should  be  no  greater  excess  of  a* 
,  than  was  absolutely  necessary  for  the  solution  of  the  si 
The  solution  being  evaporated  to  two  ounces,  the  chain  % 
formed  by  adding  three  ounces  of  distilled  water  above 
and  immersing  in  the  two  fluids  the  slip  of  polished  c< 
per,  taking  care  to  keep  it  a  few  lines  from  the  bottom 
the  glass  by  fastening  it  to  a  bit  of  cork.  The  two  flu 
appeared  at  first  quite  separate  from  each  other :  but  a  i 
minutes  after  the  chain  was  formed,  a  narrow  but  v* 
bright  transTcrse  line  appeared  on  the  copper  at  the  po 
of  their  separation  ;  above  this  point  the  copper  was  mt 
darker;  and  at  the  end  immersed  in'the  fluid,  small  1 
almost  imperceptible  filaments  were  deposited,  which  g 
dually  increased,  but  ultimately  disappeared.  The  hn\ 
line  increased  greatly,  and  tbe  part  tbat  was  in  the  -ws 
grew  darker,  till  it  became  a  brown  black.  At  the  end 
79  hours,  when  the  two  liquids  appeared  to  be  complet 
mixed,  and  the  activity  of  the  chain  destroyed,  I  took  < 
the  slip  of  copper,  and  found  it  in  the  following  stf 
Near  the  centre  there  was  a  bright  place  vbout  a  qoar 
of  an  inch  broad,  where  neither  oxidation  nor  prccipitat 
of  the  copper  was  perceivable.  Above  this  line  was  a  ftli| 
coat  of  brown  black  oxide  of  copper ;  and  below  a  red  p 
veruleut  stratum  of  copper,  which  gradually  thickened 
ward  the  end  of  the  slip,  and  assumed  a  striated  appe 
ance.  This  stratum,  viewed  with  a  leus,  appeared  to 
formed  of  a  collection  of  little  grains,  which  acquired 
metallic  lustre  on  being  rubbed.  The  result  of  this  ex| 
riment  showed  evidently,  that,  ouder  suitable  circu 
stances,  a  very  active  electru-galvauic  chain  might  be  fortr 
in  this  manner,  by  means  of  w4iich  copper  might  be  p 
cipitated  in  the  metallic  state  by  means  of  copper  itself 

Nitrate  of  cop-      4.  To  learn  what  would  be  the  reductive  power  of  su 

mdduUuJdwUh  *  ^*^*'"»  *^  ^^^  ^^^^^  employed  were  acidulated  with  ^V 
■itric  acid.  nitric  acid,  I  proceeded  nearly  as  in  the  foregoing  expe 
ment.  The  result  was  much  the  same,  only  the  slip 
copper  was  more  speedily  oxided  in  the  acid  liquor,  soi 
bubbles  of  gas  escaped,  and  the  copper  was  deposited  ii 
thicker  stratum,  and  with  a  lustre  almost  metallic,  at  i 

botlc 
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ill  of  the  slip.     Tbe  experiment  terminated  in  much 

1^  To  vary  the  third  experiment,  I  made  «  solution  ot  Niir 
wsftT  m  nitric  acidt  m  tw  to  Uave  name  mi-tulUc  copper  in  '"^ 
IcWumied  aolutioii;  ami  tlieu  formed  k  cliain.     At  ilic  mci 
h-iraLitiu  of  «  fenr  miuutu  the  usual  pheuomi^na  presented 
vrlvc-,   except  that  at  the  point  of  contact  of  tlie  tw« 
.  'r>  a  9ti|(ht  turbidaeas  appeared,  nccuBionFil  t>y  thepn^- 
I     ution   of  the  tiilrale  of  copper  at  a  minimitm  io  the 
hrs  of   small   flocks  of   a  greeiilah  wliiii-.      At  the  com- 
arvFinent  some  fiorks  were  deposited  on  (he  ed^rs  of  the 
difiitr  copper,   but  they  afterward  disuppeureil.     As,   nhen 
niei  had   be«n  addcl,  the   liquor  wa?  rendered   tibsoliilelr 
by  iht^  separation  of  the  oxide  of  copper,  wlitcli  mu 
piifiit    in    excess,  1  took  out  the  slip  of  <.'opfM*r,  and  wo* 
Kurpiised  by  an  unexpected  result ;  aa  far  as  the 
i^  bad    been  immersed  in  the  eiipreuus  solution,   it  vat 
Wnnd    Miitlt   ftuother  slip  of  copper  extremely  thiit,  on 
wMfie    sereral   httle   knobti  of  the  i>'^  A»d  klmpe   of 
i^ula,  which  looked  metallle,  smooth,  and  us  if  titer 
i^  nteltedt  ixid  viewed  with  a  tent  had  one  or  two  liu- 
Bttiags  on  the  side.      It  appeared  to  me  too,  that  tbe 
befca  ctbs«r«t.-d  on  the  edges  of  the  slip  luid  been  converted 
iMo  nnilBr  little  kauliK,  for  tlie  edgcH  werv  covered  with 
iWm  in  difiieTeut  iilacta.      Whence  could  arise  this  iiiterest- 
ii^  phcDOiiicuun  of  the  separation  of  the  copjier  in  the  form 
•f  little  globuiek? 
6.  This  exfMnment  wag  again  varied  hy  allonin)^  the  do-  ^'j, 
'  ua   of  copi-er   to  contain  a  slight  exre««  of  atid.     The  I'^f 
-    ,1  H3M  tlte  Bume  a»  in  expehmeiH  3,  excjppl  ihut  the'"* 
,p«r  w«i  longvr  in  bhinij  preoipititled ;  <h>s  not  tiikiog 
f'iix    till    the  ext-cst   of    mid   nppennd    to  lie  dt'^deurd, 
•hieh  was  eJfn-ii-d  with  the  extricaiioti  of  a  ^rreut  lanny 
babbles  of  ^s;  and  the  reparation  tonk  place  mdy  at  the 
Wifrn  of  the  ilip,  aad  in  the  form  of  little  i^rnin:!. 

Haay  other  experiments,  intitiltely  vnrled  in  uvder  to'nb-  n, 
tiio  more  e«te(uive  rupremlK  vcK-elai iotis,  Uiti>;lit  me,  that'"! 
Ac  reduction  of  copper  by  nieani  of  copper  wa»  more  rom-  ,  , 
pWtrin  (tmiMirLiun  ub  the  Bolution  was  more  concent riHed,  i^i 
tiw  pwat  of  Mturotion  tnoie  exact,  and  the  dip  of  co|>per 
bioad. 
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and  accelerated  broady  thick,  and  polished;  and  that  when  a  little  i 

ai^duUtinff  the  *^^^  ^^^  added  to  the  water  the  result  of  the  operatior 
water.  accelerated  by  the  oxidation  of  the  metal  being  effc 

more  copiously  in  the  superior  fluid  :  but  that  a  too  { 
excess  of  acid  was  unfavourable  to  its  success,  the  pn 
going  on  with  too  much  commotion,  and  producing 
speedy  a  mixture  of  the  liquors,  as  well  as  too  great  a 
dfic  gravity  of  the  upper,  which  destroys  the  action  of 
chain. 

Experiments  with  the  solution  of  nitrate  of  silver ^  watery 

silver* 

Zxp.wlthni-,      7>  Into  a  small  narrow  glass  I  put  a  solution  of 
trate  oi  lilTer.  Jrachms  of  nitrate  of  »ilyer  in  half  an  ounce  of  water, 
poured  on  it  six  drachms  of  distilled  water,  acidulated  ^ 
half  a  drachfti  of  jpure  nitric  acid.     The  chain  was  o 
pleted  by  a  little  piece  of  solid  silver,  narrow  and  end 
in  a  point,  which  was  fixed  in  a  bit  of  cork.     The  ad 
was  almost  instantaneous.    A  point  of  0  was  formed,-  i 
marked  by  a  very  bright  transverse  line,  that  remained 
tact.  Immediately  below  this  point  metallic  silver  separa 
in  shining  grains  resting  one  against  another  in  a  horizoi 
line,  which  continued  to  be  deposited  the  whole  length 
the  slip,  which  was  half  an  inch.     These  grains  increai 
for  twelve  hours  below  the  point  of  0.     The  slip  of  sil 
became  gray,  and  was  gradually  covered  with  black  oxii 
At  the  expiration  of  this  time  the  action  of  the  silver  m 
no  longer  perceptible,  and  the  slightest  touch  occasioned 
to  drop  asunder,  as  it  was  corroded  where  the  acid  liqv 
was  iu  contact  with  the  air.  During  the  whole  process  th< 
were  but  few  bubbles  extricated  in  the  upper  liquor.     T 
slip  of  silver  covered  with  little  shining  knobs  exhibited 
pleasing  sight,  when  viewed  either  with  a  lens  or  the  uaki 
eye.     Professor   Bernhardi  examined   them  with  a  micr 
scope,    which    magnified    200000    times,     and    then   di 
tinctly  perceived,  that  they  were  cubes  truncated  ut  tl 
edges. 
The  same  with      8.  I  repeated  the  preceding  experiment  with  a  view  to  c 
a  larger  qiun-  ^^^  ^  more  considerable  separation  of  silver.     According: 


tuu  oi  siirer  w«re  atpMiiea,  so  email  u  to  oe  Bcarceiy 
jnUhsble  bjr  the  eye.  la  7^  hours  theie  points  bad 
'•d  the  size  of  pin's  headit  in  seven  or  ei^ht  places. 
Itpcr  part  or  the  «lip  ivh&  turned  of  a  deeper  gruy,  but 
a  liquors  being  perTeetly  mixed,  there  were  no  hopes 
aiuiog  a  tnore  complete  result. 
«  experimeni  affords  frt-sb  proof,  that  the  activity  of  AciWIit  in 
k  bears  a  certain  nitio  to  that  of  the  oxidation.  rheoK^^ton 

Tbtt  tiqtion  of  tke  preceding  experiment  were  evapo-  Nimieof  vU 
to  six  oancea,  and  after  beine  returned  into  the  same  »*'»"•'  "»•«■ 
„  ..,..,  ,  acWu!«lrtwitli 

,  aw  ouDirett  of  water  ucidiilaled  with  one  of  pure  niirie  »eid. 

arid  of  the  dpecific  gravity  of  X'is  were  added  with  u 
d«d  of  caution.  The  chuin  was  completed  with  the 
'  mItht  that  has  lieen  mentioned.  The  action  .began 
fiatcW.  A  point  of  o  whs  apparent  a  quarter  of  an 
brood,  ivheTc  the  »hp  ol  silver  remained  unalVected. 
;  thi»  point  was  formed  black  oxide;  and  beneath, 
gfaout  lh«  wbok  breadth  of  the  slip,  a  line  of  knobs 
iaioff  silver,  exactly  ai  in  experiment  7,  but  in  a 
ihat  larger  propurtinn.  These  little  graiiit.  increased 
(  bonT9,  na  well  ae  the  black  oxide.  The  silver  sepa* 
Ind  tbe  same  form  as  in  experiment  7,  except  that 
■Kg)  all  nations  of  silver  at  the  point  of  the  slip  were 
tboofc'*  they  became  shininK  on  being  pressed  upon 
.  hard  ntbttancc.  On  taking  out  the  slip  nt  the  ex- 
m  of  36  honn,  it  divided  into  two  parts.  It  was  par- 
tly carrodMl  where  it  had  been  in  contact  with  the 

klika&v  unrvr  nnrt.   at  nhieh   nlare    it  was   rnmnletri^^^^^^Bi^^ 
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Experiments  wiih  solutions  of  lead,  water,  acidulated  « 

and  lead. 

Exp.wiih  ni-  10.  A  cbain^wes  formed  with  four  ounces  of  a  soloti 
tntcofleacL  nitrate  of  lead  made  without  heat,  four  ounces  of  v 
and  a  bltp  of  lead  an  inch  broad,  six  inches  long,  and 
aainch  thick,  fixed  in  a  piece  of  cork  laid  across  th^ 
•f  the  glass.  Immediately  a  point  of  0  was  perceived,  v 
the  liquors  were  in  contact,  and  this  continued  ^re 
broader  and  more  perceptible  during  the  course  of  an  i 
Above  this  point  the  brightness  of  the  lead  continues 
minishing;  and  below  small  shining  metallic  Uminse 
deposited,  which  increased  for  ^4  hours.  At  the  en 
this  time  the  liquors  had  mixed,  and  destroyed  the  c 
The  metallic  lauiime,  which  were  pure  lead,  had  do  i 
lar  figure. 
NHiHeofkady      11.  To  leam  what  would  be  the  action  of  a  similar  ci 


1  tej   '^?^"*  if  acidulous -water  were  employed,  I  repeated  the  ex 
trie  ••S4.         raeut  with  the  addition  of  two  drachms  of  acid  to  the  w 


Soon  after  a  brighter  place  was  observed  where  the  tw 
quors  were  in  contact ;  above  this  gas  was  extricated, 
white  oxide  was  formed  ;  while  bdow  the  slip  of  lead  : 
dull*    After  the  expiration  of  twenty-four  houra^oxidc 
f6rmed  at  thia  place  also»  and  gas  was  evolved.     At 
period  the  liquors  had  mingled  together,  without  any  s 
ration  of  metallic  lead.     According  to  all  appearance  t 
had  been  no  very  active  chain,  because  the  liquors  m 
too  soon.     To  verify  this  supposition,  I  made  the  follow 
experiment. 
'  Warmfolution      1'^-  Four  ounces  of  boiHpg  distrlled  water  were  satur 
•^  "*^-  vj     with  nitrate  of  lead,  and  put  milk-warm  into  a  cylindi 
Utcd  water,      glass*     Four  ounces  of  water  acidulated  with  an  ounc 
nitric  acid  at  1*25  being  added  upon  the  solution,  thee 
was  completed  with  a  slip  of  polished  lead.     A  point 
formed,  that  appeared  more  shining  than  in  the  prece< 
or  following  experiments.     The  part  of  the  lead  in 
acidulous  water  was  covered  with  a  great  many  bubble 
gas,  and  became  gray.     On  the  edges  of  the  slip  that  t 
immersed  in  the  solution  were  deposited  filaments,  wl 
at  the  expiration  of  some  hours  increased,  so  as  to  f 

li 


FUCIPtTATIOS  0 

liOlc  rminrnces  of  scales  of  lead  a  third  of  r.  line  long; 
mi  kt  lliL-  Miwe  time  crfstaU  wtre  deposited,  wliich  were 
■  pari  Mtlstrlied  to  the  blip  of  lead,  aiiil  in  about  twelve 
bat*  h«ul  cuTTred  the  ilip,  uad  formed  a  fine  groupe  iuter- 
lyerMsl  Kilh  si-ntet  of  lead.  U  waa  only  near  the  point  of 
t,  arhere  the  «olutiou  nast  weakeiii.'d  by  the  EUperpataat  li- 
tfOttr,  tbut  no  crytlaU  ivere  (li.'posited  nith  the  scales  of 
Irad.  Tbe  upper  part  of  the  slip  of  lead  was  L-ovcred  with 
gray  oxidt^ 

Tbe  result  of  this  ncperiment  showed  I  had  not  conjee- The  sgiccEfic 
irnvd  without  reason,  that  no  lead  was  beparated  in  esperi-  S''''^"'  "^  '*"' 
Kent  1 1    because  the  specllic  gravity  of  the  liquors  differed  difTer. 
too  little,   which  occasioned  the  electric  fluid   to  be  badly 
rr^zidacted,  and  the  liquors  to  mix  too  soon  and  dettroy  the 


13.  A  solution  of  an  ounce  of  acetate  of  lead  in  three  Fxp. « 
■  -net-*  of  distilled  water,  forming  a  chain  with  five  ounces  '*"=°f 
:~  water  and  a  «lip  of  lead,  had  experienced  scarcely  any 
'.::u^  at  the  end  of  ii  hours,  except  that  the  lead  appear- 
.  a  little  duller  toward   the  bottom,  and   a  little  brighter 
jrd  the  top. 

1 1-  I  evsporated  the  superfluous  water  from  the  solution  Acetat< 
jL"  Icafltond  employed  as  the  upper  liquor  distilled  vinegar.  ","'  '■* 
A  few  miuutes  after  the  chain  was  completed  the  point  of  0 
«M  peTvcptihlc,  above  which  the  slip  of  lead  became  of  a 
•hitisii  gray,  and  below  it  several  points  of  a  blackish  gray 
were  formed.  The  latter,  after  the  expiration  of  36  houra. 
Lad  incrm^eil  so  as  to  cover  almost  the  whole  of  the  lead 
nersfti  in  ibe  iKjuor.  These  points,  examined  with 
C  c«r«(  exhibited  the  form  of  little  knobs.  They  were 
,  which  led  me  at  first  to  take  them  for  oxidule  of 
S;  bat  having  rubbed  them  with  a  hard  substance  they 
tired  the  metallic  brlUiancyi  which  showed,  that  they 


Hrimemta  with  WHriate  of  a 


;  water,  aeidulated  watery 


^^r)0-  T  formed  a  chain  with  half  an  ounce  of  zinc  dissolved  Muriite  at 
^^  muriallc  acid  and  diluted  so  as  to  forin  four  ounces  of'"^ 
•o]Btiaa>  6ve  ounces  of  water,  and  a  elip  of  zinc.     Soon 

ol^er 
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after  the  chain  was  completed,  a  blackish  gray  substance 

was  deposited  on  the  point  of  the  zinc  immersed  in  the  »o- 

IntioD,  and  this  continued  increusiui^  for  48  hours,  while  a 

grayish  coat  of  oxide  of  zinc  was  depositinp^  on  the  part  in 

the  waten      The  rainifi cations  of  zinc,  that  were  on  the 

lower  part,  had  the  aspect  of  an  oxide;  but  on  rubhinj^ 

them  with  a  hard  substance  they  acquired  the  brilliancy  of 

zinc. 

Mwhteofzinc      ^^'  "This  experiment  was  repeated,  only  acidulating  the 

and  acidulated  water  with  two  drachms  of  muriatic  acid.     The  result  was 

*  nearly  the  same,  except  that  less  zinc  separated,  because 

the  chain  did  not  remain  so  long  active,  the  liquors  having 

mingled  too  soon. 

Experiments  with  solutions  of  xron^  water,  acidulated  water, 

and  iron*  , 

^nen  mil-  17  cmd  18.    An  ounce  of  green  sulphate  of  iron  was  dis* 

phsteof  iron,   solved  in  three  ounces  of  water,  and  a  chain  was  formed  with 

« 

four  ounces  of  water,  and  a  bar  of  very  soft  iron.  I  ob* 
served  no  difference  between  the  action  that  took  place  on 
the  part  of  the  bar  in  contact  with  the  water,  and  that  in 
contact  with  the  solution  of  iron^  but  in  both  the  iq^n  was 
coated  with  a  stratum  of  black  oxide  of  iron,  and  some  yel- 
low flocks  resembling  oxide  separated  from  the  solution. 
The  same  effect  took  place  when  the  water  was  acidulated 
with  a  drachm  of  concentrated  sulphuric  acid.  In  neither 
of  these  experiments  was  any  electric  polarity  observed,  or 
point  of  0. 
llaristtoftia.  '9*  Four  ounces  of  fuming  muriatic  acid  were  gradually 
saturated  with  pure  iron  filings.  With  this  solution,  four 
ounces  of  water,  and  a  bar  of  soft  iron,  a  chain  was  formed. 
It  did  not  appear  to  have  more  effect  than  those  of  the  two 
preceding  experiments,  for  no  difference  was  observable  in 
the  state  of  the  iron  in  the  upper  and  under  liquors.  In 
each  the  bar  of  iron  was  covered  with  black  oxide,  and 
flocks  of  brown  yellow  oxide  were  gradually  deposited. 
Muriateofiron  20.  On  var}'inf  this  experiment  by  adding  two  drachms 
and  acidulated  ^[*  fumintf  muriatic  acid  to  the  four  ounces  of  water,  a  solur 
tion  of  the  iron  iu  the  acidulated  water  took  place,  with  the 

cvolutioB 
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cmliitiOQ  of  gas.  The  iron  in  contact  with  tKe  tolation  was 
•  corered  with  a  coat,  that  ha^  sometimes  the  coloar  of  iudigo 
or  of  copper,  and  acquired  the  brightness  of  iron  by  rub- 
bing ;  which  appeared  to  indicate  a  separation  of  irron  in  the 
metallic  state,  and  in  a  pulverulent  form,  though  I  am  not 
inclined  to  adopt  this  opinion.  The  too  speedy  mixture 
of  the  two  liquors  having  destroyed  the  chain,  I  could  not 
fBTocnre  myself  enough  of  this  black  powder  to  make  an  ac- 
coimte  examination  of  it,  and  to  determine  what  it  was  with 
more  certaitity. 

o 

Comclusum. 

From  all  the  experiments  I  have  deacribcd  it  uppears  to  General  dt- 
ne  we  m^  infer,  that  almost  all  metals  are  capable  of  ^ocimnii. 
fbnniBg  a  chain  with  their  own  solutions  and  water,  the  elec- 
tric action  of  which  precipitates  the  metal  in  the  metallic 
state ;  and  that  an-  evident  anomaly  appears  to  take  place, 
aa  if  the  metal  dissolved  were  preripitated  by  the  pure  me» 
tal,  which  would  seem  contradictory  to  the  receive^  1&^^  of      .  ■  *.- 
affinity  between  a  metal  and  oxigen.  '  It  has  always  appeaiw 
ed  to  rae,  that  the  following  conditions  are  necessary  to  our 
complete  success. 

1.  The  metal  must  form  a  solution  with  some  acid,  which  The  acid  mutt 
is  altered  very  slowly  or  not  at  all  by  the  pure  metal ;  and  ix^or.ethatacu 

1-,  *i4.-  r-i  r-j        Init  little  on 

wbich  consequently  contains  no  cxceas  of  acid  or  of  oxide ;  ji,^  samciu*- 
in  order  thut  the  electric  current  formed  by  the  chain  may  t^^* 
art  without  being  checked  on  the  metallic  oxide  in  the  so- 
lution. 

^.  The  solution  must  be  sufficiently  concentrated,  not  to  the^olutlun 

mix  easily  and  readily  with  the  supernatant  liquur,  and  uu-  '""''^  ^^ 
-  '  '  *.  strong: 

liiiiilute  the  ciiain. 

3.  The  metal,  that  is  to  form  the  chain,  should  he  oxidor  nnd  the  niet:il 

ble   by  water,  and  thus  delenuine  the  eltclric  current  so  Ub  "»"■*  ^»"  *"**1- 
'  ,  able  by  waicr. 

not  to  occu:>ion  u  mixture  oi'  the  two  liquurs,  and  tiais  destroy 
the  chain  too  quickly. 

Il  iTi  to  he  presumed,  that  gold,  platina,  bismuth,  man-  Other  meuU. 
cranese,  tun^^sten,  and  other  metals,  would   likewise    I'orui 
electro-j^Hlvuuic  ciiuins,  and  exhihit  the  appaieiit  ai)o;iiiily 
of  n  piece  of  nictid  precipitating  the  oxide  of  the  same  me- 

V«i-.  XXV.  Jan.  isio.  L  tul 


^0  PEtCIMTATlOV  or  OZIDBI  BT  THEIR  OWN   METALS. 

tal  from  its  solution,  which  I  will  examine  when  I  have  lei<- 
8are»  unless  I  am  prevented  by  others. 

Addition  to  the  prtcedimg  paper. 

The  T««ulti  I  have  farther  to  remark,  that  the  results  of  my  experi* 

meuts  on  the  precipitation  of  copper  confirm  an  observation 
announced  by  Mr.  Buenger;  but  for  more  certainty  I  made 
the  following  experiment. 
^^A^^'lStt^  21.  I  formed  a^  chain  by  potting  into  a  cylindrical  vessel 
^copper.  ft  solution  of  two  ounces  of  sulphate  of  copper  in  six  ounces 
of  boiling  water,  on  this  I  poured  six  ounces  of  water,  and  I 
,  immetaed  in  the  two  liquids  a  slipof  cofiper.  At  the  expir* 
ation  of  24  hours  no  change  appeared  on  the  slip  of  copper^ 
either  in  the  cupreous  solution,  or  in  the  water.  Some  suW 
pbate  of  copper  however  was  separated,  and  the  two  liquors 
were  well  mixed. 
Sulphate  of  33.  1  repeated  the  former  experiment  exactly,  except 
M^Sii'water.  ^^  ^  added  an  «ghth  of  sulphuric  acid  to  the  water  em^ 
ployed.  The  result  was,  as  soon  as  the  chain  was  formed 
an  oxidatifon  and  disoxidation  of  the  metal  took  place,  and 
a  point  of  0,  -^  of  a  line  broad,  formed  on  the  slip  of  copper. 
At  the  expiration  of  48  hours,  as  the  action  no  longer  in* 
creased  at  the  two  poles,  I  took  out  the  sli  p  of  copper,  and 
found,  that  the  whole  of  the  part  immersed  in  the  solution 
was  covered  with  a  solid  but  thin  coat  of  copper,  which 
viewed  in  front  had  the  colour  of  pure  copper,  but  dull  and 
without  brightness;  but  viewed  obliquely  had  a  velvety  ap- 
pearance, and  a  paler  colour.  Seen  through  a  lens  this 
crust  appeared  crystalline,  and  of  a  metallic  brightness. 
The  slightest  rubbing  gave  it  the  polish  of  the  purest  cop- 
per. Between  the  part  covered  with  this  coppery  incrusta- 
tion and  the  oxided  part  there  was  a  stripe  a  third  of  a  line 
broad,  where  the  slip  of  copper  remained  unaifected ;  and 
above  this,  for  the  space  of  two  inches,  the  copper  waa 
covered  with  black  brown  oxide. 
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VI. 

CilruH  of  a  ItUer  on  Poiassated  Iran  from  Mr.  II*sbes- 
fB»Tl.  F.ntfia'cr  m  Chiff  of  Mines,  tinii  Profftsor  0/ 
Mimt^Talogif  at  ihe  Prw  lical  Seboo/  of  Mhif»,  to  Mr.i^w- 
Lct-Lauwont.  CorreMpondeai  of  the  Imtilule,  andMem- 
btro/lke  Council  of  Slmrt'*. 

X  OU  are  acquainted  witli  ihc  beautiful  experimcnta,  in  Atkiti^ilc. 
which  Gay-Liissiic  and  Thenar*!  have  dccoinposed  potash  [."qJ™''    ^ 
■od  coda  by  means  of  iron,  and  obtained   mftiiU  that  L'Oin- 
\Kor:  readily  with  iron,  producing  alloys,  from  wliicli  nitrate 
of  polasb  i»  obtained  when  they  are  Ireated  with  iiiliic  acid. 
Vou  know  too,  that  crude  iron  is  pretty  generally  obtained  '""i  imclw'l 
in  France  by   fu«iou   witii  wood  diarcoul,  which  contains 
RMTC  or  lea!>  potusii ;  and  tliut  this  ia  aftervrurd  refined  nith  . 

the  MfUe  coinbiiatihie  to  produce  malleable  iron ;  whence  it 
.-  ji  hijfhly  probable,  that  the  potash  contnined  in  the  cliai.- 
•  reduced,  and  afterward  combines  with  the  iron  in  the 
« it  onde^rgoeii. 

■  ObIc  rharvool  >Iclds  about  eight  ports  of  saline  matter  in  rrn|iotii"fn 
gtboURiUifl,  beech  five,  elm  twenty,  poplar  t.ix,  tir  two,  &c,  J-'J^j'^^ 
k  TROiu  of  the  charcoal  commonly  employed  will  produce 
I  parts  of  salt  to  a  thousand  of  fuel ;  and  if  QOO  part* 
F  chMTi'oal  be  used  on  n  medium  to  100  of  iion,  it  follows, 
r  three  per  cent  of  the  new  metal  may  combiue 
nn  formed. 

IL"  Tbe  Mnall  quantity  of  the  new  metal  that  can  combine  Iran  injnrcd 
■th  iroo  in  the  Hiflerent  proccsKs  it  undergoes  might  re- ^  ""'" 
apprehensions  of  those  metallurgists,  who  ure  in-aiiu). 
diJied  10  ascribe  iiijurioue  ell'ects  to  it,  that  quuntilien  as  in- 
vtMnutlerBbk  of  phosphorus,  sulphur,  copper,  &(.,  «ill  run- 
dcf  iro«.  the  Brat  coMshort,  the  other  two  redshort. 

From  Ihe  small  combinations  of  potassium  aud  iron  hith-Tjj,;,,},,,,!^ 
erto  made,  it  is  difiicult  to  form  u  judgment  of  the  iiiflu-l'« 'n-<')<^"n  . 
ence  of  this  new  metui  on  the  goodneiis  of  iron,  bei.'UU3t:  the  "^  '' 

t)unnlitie«  nbtuined  were  too  small  to  be  for^red :  but  not- 
•rithsl»a<tin[;  the  sinallness  of  the  buttons  of  potiissaleil  iron 
that  have  been  fused,  some  men  of  ncienee  hiive  thought, 
tlittt  the  compound  was  lirittle.       When  coldshort  iron  isgnrliiicK 
purified  at  Zinswilltr  on  the  Lower  Rhine  with  lime  and  'j-'^'"  '" ''"' 
poidith,  iroo  of  go™!  quality  is  obtained,  if  the<iuaDtity  ofp.,„,i,  inj,, 
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the  substances  ad<1e<l  in  the  refininfi^  be  suitable;  but  the 
iron  becomes  redi*hort,  if  they  be  'employed  in  too  large 
proportion*  whence  it  follows,  that  lime  and  potash  are  ca« 
pable  of  rendering  iron  brittle. 
DoM  it  render  The  Opinion  of*sonie  scientific  men,  who  presume  that 
the  action  of  potash  must  render  iron  brittle;  and  the  ex- 
periment in  the  large  wayatZinswiiler,  which  would  induce 
a  belief,  that  fiotash  occasions  it  to  be  redshort ;  would  lead 
metallurgists  to  ascertain  by  direct  and  positive  expertmentt 
the  influence  of  potash  in  its  combination  with  iron. 
The  author  Being  at  this  moment  engaged  by  order  of  his  excellency 

Tit  of  fron        *'*®  minibter  of  the  home  department  in  writing  on  the  art 
lounding.         of  treating  and  preparing  iron,  it  was  natural  lor  me  to  at- 
tend to  this  question.     Accordingly  I  requested  the  two  re- 
spectable cljemi>ts,  to  whom  we  ure  indebted  for  the  disco- 
very of  the  reduction  of  potash  by  means  of  iron,  to  furour 
me  with  one  of  the  gnnbarrels,  in  which  ihvy  Lud  repeated 
their  cx]ieriments  a  great  number  of  tiuji\>  ut  the  Polytech- 
A  ffunbarrel      nic  School.     They  hud  the  gowhicss  to  choose  me  one,  the 
rercaiedly   "   inside  of  which  was  interiorly  tilled  with  potussated  iron,  and 
used  for  re.     -which  the  combination  of  potash   had  rendered  so  fusible^ 
ucipg  potash,  ^^^^  it  had  in  part  melted  during  their  experiments, 
eiuiinined.  The  iron  of  this  gnnbarrel,  penetrated  with  potash,  WM 

assayed  in  presence  of  one  of  the  pupils  and  myself  by  the 
lockismith  Rosa,  who  is  commonly  employed  bj  the  Coun- 
cil of  Mines  for  the  various  trialh  of  iron  mul  steel. 
ITesited  and  The  gunbnrrel    was  heated  and  hainniiMcd   flat  for  the 

flkiteood.         length  of  four  inches  on  each  side  of  the  part  fused  by  the 
combined  action  of  the  potusli  and  hcut. 

Piece  of  alio/        ju  fluttenini;  it  a  portion  of  suprr|)Ota>satr(l  iron  was  se- 
btftkeuoff.  ^   ^  .11  ri-.-    1-  .1       •  .    1. 

pnrated,  which  we  picked   up.     Ihi.-*  httio  pircc,  weighing 

Its  propel tii 8.  4  gr.  [62  grs.],  was  coldshort.  In  iti  fracture  it  (.'.vhtbited  a 
mixture  of  a  brown  bubstanrc  uud  a  wliite.  Thi*  hittc^rhad 
the  metallic  lustre,  and  was  pretty  easily  haniinercd  whea 
separated  from  the  brown  tiuh&tance.  After  ^24  hours  expo- 
sure to  the  air  the  small  piece  was  covered  with  luoislure, 
which  it  had  attracted  from  the  atinusphevic  an*. 
nwbnrrel  The  barrel  after  being  flattened  and  healed   v. as  ior^ed 

weuLd**  «"^  weldc«i  very  perfectly,  ll  extended  under  the  hammer  as 

bent  and  iWilv  as  coldshort  iron.     It  was  bent  and  twisted  backward 

^'  and  forward  several  times,  without  the  least  cracky  a  p[>c*arin;^r^ 
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I A  Mnall  b«r  four  lines  tliick  *a«  bent  backwurd  mid  for-  anJ  cold. 
rtl  rolci,  but  it  brok*  ttfier  rep  attd  l>cn>li<<g.    The  outer  Bnik«, 

fif  Ihc  iron  was  n  >litll  [ilutina  uliile.     The  tViicture 

Ihibiled  •  while  rim,  fine  ^nmiud.and  Mrongly  compressed, 

1  8  lo  IS  tenth"!  or  a  Vinti  broad;  and  this  rim  endnsed  a 

j  broBil.     The  nucleus 

mpletely  separate  from  the  rim,  uiiil  having  but  a  slii;Ut 

sioa  to  il,  vus  cotnponrd  of  white  and  brovn  grains 

nkly  united.     It  was  lormed  of  the  interior  surface  of  the 

barrvl,  ifbi<'h   had    6e*n  most   exposed   to  ihe  action  of  the 

pota-slt.     Theouter  iron  wus«ofl,  and  easily  filed  and  Hut-  ' 

ted  told. 

Aootber  hnr  forced  tbin  was  teuipcred,  after  being  heated  T«nn«rwl. 
loa  rherry  red.      I'sKnrfhee  wua  hard  when  tiled,  niid  the 
ib«Ib]  ivtained  its  ni«lleuliility.     It  did  not  break,  till  it  had 
been  beot  several  times..    Its   fracture  appeared   aimiW   to 
thMt  of  the  ir<ui  nhich  hud  not  been  tempered. 

Ftma  all  ibese  trials  hc  may  conclude,  that  the  iron  ap-  Tlie  imn  roi 
ftmn  to  have  combined  «'nh  thi:  pota^  in  the  gunbarrel  in  ^'""^  ."''''. 
tmo  diQei«(it  proporlioiis;  one  a  miiiinium,  which  g 
«  whntc  colour  resembling  I  hut  of  plutina;  the  uthec 


■unijvhich  ^i'e«  it  a  brown  e 

That  the  iron  polastuieil 

mt  or  cold,  that  it  beeomes 

I,  and  that  it  can  acqu 

I  becnniing  brittle 


of  plat 


I  wo  proiioi 


ingled  with  while  specks; 
:  H  uiaxiiiium  is  easily  iivroii);ht  a  tmall  pro- 
noie  malleable  by  tliis  combi-  '^°"™[  """ 
e  hardness  by  tempering  wilb- 
leel;  coD!iei]uently  it  is  highly 
■olMble,  that  ihe  small  qnuntity  of  potusBium,  which  cum- 
s  «ith  iron  when  it   i«  smelted   nith  i:harCDul,  can  only 
Eoiitribute  to  improve  its  quality: 
That  iron  puUssated  at  a  luaKiuium  acquires  a  brown  hue  a  targe  injur 
'»s  deep,  rnitigled   with  larger  or  smaller  white  "^"^ 
d  that  in  this  state  Uie  particles  have  lesscohekion, 
6  that  iheiron  become  a  coldshort,  and  very  probably  red.-'bort. 
A  eiugle  experiineut  on  the  comljinatiou  of  potash  with  but  one  t<ia' 
f  give  some  idiM  of  the  uew  properties  the  metui ""'  sufEdcn 
.  during  and  after  il  is  wrought ;  but  it  would  be  too 
conclude  absolutely  respecting  llie  qnulitiesof  potiis- 
iti  from  a  single  trial.     We  must  tviiil  therefore  till 
farther  experiments  shall  conBrm  the  whule  of  the  results 
we  obtained,  refute  some  of  them,  or  add  new  ones,  when   - 
.  we  leay  decide  with  more  ccrtuiuly. 

VII.        ' 
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VII. 

Analysis  of  the  Aerolite  thai  fell  at  Stannem  in  Moratia^  the 
2^d  of  May^  lBi)B.    £yil/r* Vauquelin*. 


Meteoric  stone 
ol  Siaimern. 


T, 


Contained  the 
wme  priuci- 
|Aefl«i  baiaU 


Jf»  app€tr« 
tsce. 


tbfieptrtief. 


Oonltins  a 


HIS  aerolite  iu  its  external  appearance  resembles  other 
productions  of  the  kind.  It  is  covered  externally  with  a 
brown,  vitreous  coating  or  glaze.  Interiorly  it  exhibits  a 
gray  substance*  interspersed  with  black  dots;  and  in  severe} 
places  there  are  shining  laininspy  that  appear  to  be  pyrites* 
for  they  are  not  attracted  by  the  magnet ;  nor  does  the 
stone  itself  act  on  the  magnetic  needle.  This  substance 
is  not  bomogeneousy  for  pretty  considerable  nodules,  much 
blacker  than  the  rest  of  tb^  stone  are  visible  in  it  to  the  na« 
ked  eye. 

Mr.  Klaprothy  having  analysed  a  specimen  of  this  mine- 
ral which  was  sent  him  in  powder,  and  found  it  to  contain 
the  same  constituent  principles  as  basaltes,  and  nearly  ii| 
the  same  proportions,  was  desirous  of  a  description  of  it  in 
substance,  in  order  to  compare  it  with  basaltes.  According- 
ly Count  Uniu,  who  has  a  very  fine  specimen  of  it,  has 
given  the  following  description. 

Thie  surfoce  of  the  meteorolite  of  Stannern  is  fused ;  and 
perfectly  black.  This  characteristic,  which  is  peculiar  tp 
meteorolites,  distinguishes  them  from  other  stones.  The 
colour  of  its  substance  is  a  light  ashen  gray,  which  is  not 
altered  by  scraping.  Interiorly  are  perceived  more  com- 
pact grains,  and  of  a  darker  colour  than  the  rest  of  the  mass. 
It  contains  likewise  gp-ainsof  sulphuret  of  iron,  but  in  small 
quantity. 

This  stone  is  soft,  friable  between  the  fingers,  not 
scratching  glass,  and  giving  no  sparks  with  steel.  Its 
specific  gravity  is  3*  19*  It  fuses  with  difficulty  before  the 
(>lowpipe  into  an  opake  glass,  which  is  attracted  by  tb« 
inagnet. 

From  the  specimen  I  possess,  which  I  picked  up  on  the 


f  Aanales  de  Cbimie,  vol.  LXX.  p.  321. 


?po^ 


ipot^  ^be  Btltoiolitt  9t  Steonero  diSm  from  oihen  only  pwpoftfia  aff 
u  coataiaiBg  a  •owUcr  quuititj  of  mf<taUk  snbgtancct.        "^^ 
.   Mr*  KlaprollH  ftom  its  cbcmiori  aiwIytM,  •nspccte  «|^^|*j*y 
■aulitade  bctwccD  tbit  ftone  ood  l»|iltet»  imt  it  it  very  tihrr> 
«crtaio«  that  the  two  tnbilaBcct  differ  cffeotwlly  in  t^r 
fiactarc^  hardocM,  and  appeomnce  when  tcrapod* 

The  nuteorolite  that  fell  near  Eggeofidd  in  Bavaria,  in  atoatoft^ 
I>aeenber»  ld03»  it  that  whith  in  ito  csteml  chaiactert  SJ||^Sj|^SJ[^ 
rwif  nearett  to  the  ba«dtic  tafe  in  the  neighboorhood  of 
Klootciriaach.  Mr>  Chltdpi  pottettet  a  tpccimen  of  it»  which  ^>^       ^ 
it  rerj  remarkable  from  containing  olivine,  or  the  granular  ^^^ 
peridot  of  HaOj,  ditteniinated  in  it.  ' 

Ifr.  Motcr,  a  diemttt  of  Viennat  fbnnd  in  100  partt  of  JjJJjy^ 

iUa aerolite  the  ibilowingtnbttancet,  MOMtr"^ 

am' 

Sites  ••••••^ 4frM  »> 

AInmine.*** • 7'tf8 

Black  onde  of  iimi 87 

Oride  of  manganet^ ,  •  •  *  • •    0r75 

lime ••••..••••• ••  lStl%r 

Magnena.* •••.•..•«*.5....     g-M 

A  trace  of  dirome,  and  of  mariatat 
Solphnr,  water,  and  1ott»« 3*76 

100 

Thc»e  reiiultB,  jbo  difl^erent  from  what  have  hitherto  been  Analyiiitf  it» 
foond  in  productions  of  this  Icind,  having  led  some  pereont 
to  tatpect,  that  there  may  hav^  been  jerrours  in  this  analysis ; 
and  coDceiiriDg  at  any  rate^  that  it  deterred  a  repetition ; 
reqnetted  me  to  undertake  it,  which  accordingly  I  did. 

Treated  by  muriatic  acid,  this  stone  gave  put  a  very  small  Tnaitd  wfth 
quantity  of  sulphuretted  hidrpgen.  muriatic  id^ 

If  it  be  subjected  to  a  strong  red  hcAt,  its  colour  changes  Hssfesd. 
to  a  pale  red,  but  its  weight  it  not  diminished  ;  no  doubt 
because  the  oxidation  of  the  iron  makes  up  the  lost  of 
wei^t. 

Treated  with  caustic  potash  we  obt^n  a  fused  substance,  TVnttd  witk 
which  has  a  green  hae*    This  colour  is  more  distinct  on  di-  **■•"«  P^*"* 
inting  the  substance  with  water,  which  produces  a  deep 
green  solution.    After  the  solution  is  filtered,  on  being  ex« 

posed 
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posed  to  the  air  a  slight  flocculent  precipitate  of  oxide  of 
mangaDese  fails  down.  On  filtering  afresh  the  solution  has 
a  fine  ydlow  colour,  which  would  l>e  supposed  to  be  owing 
to  chrome.  It  was  then  saturated  with  nitric  acid,  and 
evaporated  to  dr}'ness.  During  this  operation  it  assumed 
ilex.  the  appearance  of  a  jelly,  which  indicated  the  presence  of 

silcx.     The  nitrate  dried,  and  redissolved  in  water,  commu- 
nicutL^d  to  it  but  a  very  slight  tinge.     The  silex,  which  had 
been  separated,  was  perfectly  white.     The  solution  of  ni- 
trate of  potash,  tried  in  all  ways  with  solutions  of  silver, 
mcrcurVf  and  lead,  even  afler  having  been  considerably  con- 
No  chrome,      ccntraled,  did  not  exhibit  the  least  sign  of  the  presence  of 
Y  ..         .        chrome.     It  appeared  therefore,  that  the  yellow  colour  of 
(rom  the  phui-  the  solution  was  owing  to  a  small  quantity  of  platina  taken 
liaof  tUucru-    „p  j^y  ^jj^.  potash  from  the  crucible  in  which  the  stone  had 

cible  acted  0:1       *       ''  ' 

by  the  potash.  ^^^^  treated. 

Re^ii'iuuin.  'I  he  residuum,  which  had  been  separated  from  the  green 

alkaline  solution,  was  diluted  in  water,  and  supersaturated 
with  muriatic  acid,  which  dissolved  it  completely.  This 
sululion;  which  had  a  line  yellow  colour,  was  eva|M)ruted  tq 

Siltrx.  dryness,  then  diluted  in  aiidulous  tvater,  and  tittered.    The 

silex,  collected  on  a  filler,  was  perfectly  white,  and  was  add- 
ed to  that  before  obtained. 

Miiridtic  solu-      The  muriatic  solution  freed  from  silex  was  of  a  lemon 

*'**"•  colour.    Brinp^  decomposed  by  ainmouiu  in  considerable  ex- 

cess, a  very  bulky  brown  precipitate  was  formed,  which  was 
collected  ou  a  filter.  To  the  ammoniaciil  liquor  oxalic  acid 
was  added,  which   produced  a  very  copious  precipitate  of 

Lime.  oxalate  of  lime.     This  .was  carefully  filtered.     Though  the 

solution  was  colourless  it  was  evaporated  to  dryness;  and, 
after  having  been  strongly  heated,  to  volatilise  part  of  the 
sul  ammoniac,  it  was  redissolved  in  water,  and  made  to  boil. 
On  adding  some  potash  a  light  black  precipitate  was  ob- 
tained, which  was  carefully  collected.  This  precipitate, 
while  still  wet,  was  dissolved  in  muriatic  acid.  The  solu- 
tion, which  was  yellow,  was  diluted  with  a  pretty  large 
c  quantity  of  water,  and  decomposed  by  saturated  carbonate 

of  potash,  which  occasioned  some  light  flocks,  that  could 
not  be  collectecj  without  great  trouble.  The  colour  of  these 
fiocks  was  a  greenish  white ;  and  they  dissolved  in  ammo- 
nia. 
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-1,  which  ihpf  tin-^ed  lilue.     This  blue  Bolntioii  bein^  eva- 

rjlr*i,  B  liMlc  oxide  was  left,  wliich  could  not  be  weighwl ;  ' 

'jui  It    •>■■  trrated  with  muriatic  acid,  and  n  blip  of  iron 
isiroervMl   in  the  solulion,  which  did  cot  become  coated 
»itb  (TOpitcr.     It  is  eviiiciit  therefore,  llMt  lliis  smull  ((uaR- 
hiy  of  miitter  «us  ukM.     The  liijuor  cunlaining  suturDted  Nickel. 
artMinnt*?  of  potu»h   li»d   retaimil  u  little  uiitajfuiH-se,   but  Uanganrw. 
Bot  the  irli^hteit  truce  of  inagiivsia.  No  m.-ignai*. 

I  boiled  the  brnnn  pvecipilufe  fumii^d  hy  aiumonia  in  a  Atumine. 
Mlntiou   of  pure  potuith,    which   took  up   souie  ulumine. 
Tkta  nos  sepataleJ,  uiid  treated  nith  sulphuric  Hcid.     The 
■himiitv  still  retuiuni  a  Bmitll  qunntity  of  eilex  anil  lime. 

AftvT  hating  let  ihc  oxide  of  iron  drj-,  I  treHted  it  with  Silen. 
BuriMtic  ooid,  and  evHpqiatfd  to  dryness;  when  a  small 
poctJun  or  oilex  again  separated  IVoni  it.  All  the  sllex  niia 
mitnl  to^tlier,  tind  heated  red  hot.  The  tnorialic  solu- 
tion of  iron  wan  dieompHBcd  by  Kaluraied  carbonate  of  pot- 
aab,  lilu-red,  nnd  tvapomted  ;  wbc-n  it  still  yielded  a  little  Mir?  msngv. 
r,«idr  «f  uiangHuese,  without  a..y  magnwia  being  discover-  ^"^n^';^.'" 

.\»  \  suspected,  that  the  oxide  of  iron  might  sliU  retain  iron  and  t  D»> 
■  litth;  lime,  or  [uii-;<it«ia,  t  rediasulvti)  it  in  muriatic  aeid,  'IvUmc. 
MkI  |>reflpilal<-<l  by  oxulute  of  ammonia;  bnt  I  obhiiiied 
Mily  m  buhl  ytllow  precipitnie,  which  was  onahite  of  iron 
tnised  with  a  liiile  osnlnte  of  lime.  This  I  healed  red  hot, 
and  ibt-D  rnliisoKLd  in  iiiuriHlic  acid.  Thia  solution  1  dfr- 
Mnnpoied  by  ammonia,  tit  get  the  oxide  of  iron ;  and  pre-  . 
cipiiat^d  the  lime  by  oxnlic  acid.  To  precipitate  all  the 
iron  frotnliie  tnbnion  to  which  uxalute  of  ammonia  had 
heeo  a«lded,  1  employetl  the  hidrnsulphuret  of  atomonia, 
vhirh  formed  a  bluck  precipitWc.  This  «a»  well  wiishcd, 
ttrted.  rMlcined,  then  rediwolvtij  in  muriatie  aeid,  and  pre- 
dpitatcd  >fn»b  by  aitimonia.  The  noiutjou  decomposed  by 
hiidroMitpburet  uf  amnxtnia  contained  no  lime. 

Il    folloir*   from   ull    the  facts  exhibited  in   this  analysis,  Componeni 
ttwit  the  MLTOlileuf  Stannern  contains  si  I  ex,  olumine,  lime,  pir".  jcic.rl- 
;  but  1  found  ucilher  ^u'jji",. 


,Ulpl.U 
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The  following  are  the  proportions  obtained  from   IM 

Silex   •♦••• • •ff»«  50 

Lime 7 »' 12 

Aluiuine q 

Oxide  of  iron •  •  •  •  29 

Oxide  of  manganese • •••     1 

Oiciile  of  nick  el,  a  slight  truce,  scarcely 

to  be  estimated  at  *001 
Sulphur,  an  atom •••••••»•# 

101. 

Mmiatic  acid       lu  another  eiuimi nation  of  this  stone  pretty  evident  traccf 

^od  iu  it.      of  muriatic  acid  were  found. 

|>ifimnce«  in       These  results  difler  a  little  from  those  obtained    by   Mr# 

^t^voKsults*  Moser :  Ist,  iu  exhibiting  no  mag^iesia;  3dly,  in  containing 
nickel ;  3dly,  in  a  slight  increase  of  weight,  instead  of  loas| 
an  increase  necessarily  coi)sequent  to  the  oxidation  of  the 
iron.  This  increase  would  have  been  still*  greater,  if  I  could 
have  calculated  the  <|UttDtity  9f  sulphur  disengaged^by  meanf^ 
of  the  hidrogeii. 
'JOatftn  from         This  aerolite  then  is  pf  a  different  spyecies  from  thojie  thai 

^•hcr  aerpliicsy  i^^^^^  hitherto  been  analysed,  since  it  contains  neither  mag^ 
nesia^  nor  chrome,  substances  constantly  found  in  the 
other  aerolite.^ ;  and  in  containing  ^  considerable  quantity 
of  aluniiue,  traces  of  which  alone  have  been  found  iu 
others. 

«««  rerta-.nly  ^  *-*^  *^***  Moravian  aerolite  has  all  tl^e  external  characters^ 
•nc.  tliHt  (iistin(;uish  prodqctipiis  of  this  sort;  and  from  the  ac* 

•count  given  me  it  appears  uoquestionablp,  tha^  it  f|e)l  from 

the  atiDosphere. 

Fxistenc«  of  JVote.  It  appears  from  a  former  paper  in  the  Annales  de 
wtteoric stones  ^'*'"^*^»  ^'^^*  ^-•^'X,  p.  280,  that  the  Institute  had  enter^ 
«R)u!^ted,  taincd  some  doubts  of  the  reality  of  the  existence  of  alu« 

mine  in  meteoric  stones,  announced  by  Mr.  Sage ;  seo 
Journal,  vol.  XXIV,  p.  190;  because  it  had  not  occurred 
i}(  the  Mones  uiialyped  by  others.  Mr.  Vauquelin  accord- 
ingly analysed  a  stone,  that  hud  fallen  no  long  time  before 
near  Parma,  but  **  could  not  discover  in  it  at  most  above 
f'DOlo  of  alumine."     IJe  would  willingly  have  analysed  a 

specimen 


ABltriES   OF   UETEOBtC   STONES. 

•■tn^imen  of  Ihe  staiie,  id  which  Mr,  Sage  had  found  it; 
'.^i  tills  ^ntleinaii  hod  none  left,  except  the  piece  faabioDcd 
ii.M  B  «aac.  Mr.  Vauqiielin  howcvi^r  suw  the  products  ob- 
tautctl  b<r  Mr>  ^i^g^i  and  was  induci'd  to  think,  that  what 
W  hixi  rouaidered  as  uluni  was  a  mixture  of  the  sulphates 
•f  •luiDxiv,  iron,  and  nickel.  The  suhsequent  unaiysia  bj  bm  now . 
Mr.  VaOti«ebii  however,  tpven  above,  not  only  con6rins '"'"'*'• 
the  exwtrtice  of  illumine  in  these  stanei  ;  but  that,  as  Mr. 
Sage  olMrrred,  it  is  in  very  different  proportiort* ;  lor  the 
ftoue  of  Sisniierii  cniiluined  more  than  either  of  the  ^oneq 
^wlfsctl  bv  Mr.  Sage,  In  the  follmvinK  extract  of  u  iet- 
trr  fnnn  Mr,  Klujjrqth  wc  tind  farther  coafirmation  of  the 

brt.    c. 


Vlll. 
E^ntt  of  a  LtitcrfTom  Mr.  Ki.lPBorn  to  A/r.GEHLSH*. 

X  HAVE  just  fin)>h«d  the  aiial}-:<i'i  of  a  meteoric  stone,  Analji 
that  fell  ID  the  Hft^nioon  of  the  13th  of  May,  1807,  in  the  ^^.^■''"' 
dtitrictof  JuchnQH,  in  the  govcrutaent  of  Suioleoski,  du- 
no^  ■  *ery  heavy  thgiulcrstorm  with  a  cloudy  sky.  It 
»L-igt>etl  4  poods,  or  WOlbih  Derlio  weight  [lUlbs.  avoir.]. 
Like  nit  meteoric  stoneu  it  is  covenrd  with  a  slight  grayish 
black  ertut.  luteriorly  it  is  of  an  eailhy  ashen  gray,  tt 
IB  intx«d  with  many  little  specks  of  pyrites,  globules  of  iron, 
wod  nuiny  spots  of  brown  oMde  of  iron.  Its  specific  gravity 
||  9'7<      It  gare  roe  aa  its  componeiit  parts; 

Metttlliciron      17-60 

Metallic  nickel 0-40 

SilMt.f 38 

Ulagnpiia • 14-ad 

Alamine .,. i 

Lime 0'75 

Oxide  of  iron    45 

Lois,  including  a  little  sulphur, 
and  a  tract:  of  manganese    ■  •  ■  •     3 


*  Aniulei  de  Chimie,  toL  LW,  p   lit. 
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It  is  somewhat  remnrkable,  that  I  found  aluminc  nn<i 
Hme  in  this  meteoric  stone,  since  no  mention  has  been  niiule 
of  aiamine  in  particular  in  the  analysis  of  meteoric  stones 
bttherto  published.     It  is  tnie  Bartholdi,  of  Coimar,  an- 
nounced O'l?  of  alumine  in  the  stone  of  Ensisheim  ;  but 
'      Vauquclin  assures  us,  that  he  found  this  stone  hke  all 
others. 
YlutofCnsi-       As  I  have  a  specimen  of  the  stone  of  Knbihheim  in  mr 
alttaan^^    ""collection  of  meteorolites,  I  subjected  a  certain  quantity  to 

analysis,  and  found  in  it  if  per  cent  of  alumine. 
Alunune  in         It  is  rcry  easy  however,  to  oi'erlook  alumine,  when  it  is 
iTjitlv  oier-^*^^  containe<l  in  very  small  quantity  in  stones,  hb  you  justly 
looked.  observed  on  ray  analysis  of  the  terre  certe  of  Vcrona«      4  c- 

TcRQ  tcrle.      cordingly  on  repeating  this  analysis  1  found,  tiiat,  by  boil- 
in";  the  recently  precipitated  oxide  of  iron  with  a  solutioa 
of  caustic  potash,  I  obtained  1"75  of  alumine:  this  therer 
fore  is  a  principle  to  be  added  to  those  of  the  earth  of  Ve^ 
rona,  and  its  weight  must  be  deducted  from  that  assigned 
to  the  oxide  of  iron. 
Ana!yKe5  sel-       To  speak  generally  I  am  far  from  pretending^  that  mf 
tfomeKacu       unalyses,  even  the  most  accurate,  are  perfectly  just  and 
exact;  it  is  only  by  a  careful  repetition  of  them,  that  we 
can  approach  as  near  as  possible  to  the  truth. 
Dfc^mpoMfion      Among  all  the  experiments  of  Ritter  on  Davy*8  decom* 
«rf  riiculkilu.  pogjtiQn  Qf  ^}jg  alkalis  I  found  the  phenomena  exhibited  by 

tellurium  most  interesting.     [See  Journal,  vol.  XXiV,  p* 

Tcllurmmwili  3)g.]     This  properly  of  tellurium  leads  us  to  expect,  that 

rt »m no -.e water  ^'^  ""^^Y  accomplish  the  decomposition  of  water  so  that  the 

br  a'tracting     hidiogon  shall   enter  into  combination,  and  the  oxij^en  be 

*     separated  in  the  form  of  j;as.     Jt  is  much  to  be  wished, 

thiit  this  metal   viras  more  easy   to  be  procured,  that   we 

ini^ht  pur'?ue  these  experiments;  for  at  present  we  have 

no  uay  ol'  obtaining  it  but  from  the  foliated  ore  of  Nag- 

A?k.  lir.f  Ml  tnis      'I'lic  products  of  sodu  and  potash,  which  we  obtained  in  the 
«:cT*!]^or  ij'r-'  Ift^^^'^'i^'^ry  of  the  academy,  in  conjunction  with  i\Jr.  Simon 
per.ii:^r,  bo^,     autl  ?»Ir.  Ermann,  \vy  employinjjr  the  galvanic  apparatus,  have 
ronvcrt  !t  to  a  j^^^^  very  well  for  three  months  under  oil  of  turpentine,  re- 
taining thoir  metallic  lustre,  particularly   the  larj^e  piores. 
The  oil  of  turpentine  has  acquired  a  trnnspareat  bro>^  n  red  co- 
lour. 


Mrt«nc«r :  It  ■•  ft  tru  SlMkfe7*a 

JtediMcib  wd  cxpQMd  it  te. traction, of  lwtf..tlKv««4« 
■  aa«ndknbl«estrintiMerg^JM>d,th4:g^«bnlnyMcc|H 
liMy  diiiniJwrfu  ,Tbi>y»»yni^.i^  thg.;|ii4i«iB«i»  «Weh 

mt,  ami  :^>kd  -oa  iMpir.  tWi  dM>iWl4>^JtluH  MtvK  ia  «     . 


fcigmt  if  air.  lUaifPWTf  dpmkttmrj/f.  i      ..' 
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lAVIWfl  tterteJ  >  CTwiJeMlHeq«mtity  of  «priwmile  AaewiHf «*»   . 
labontofT  of  Mr.  VanqMlin,  witb  s  view  to  mtrvA  from  it  ei'f,i^"!jl. 
,  pare  DJ^di  thia  proc«M  affbrded  me  on  oprmrtunity  of  ^dcLd. 
Bakiog  Mine  remarka,  wh!cli  I  have  thought  nect^vary  to 
make  public,  that  they  who  enga^  in  a  Himitar  porenit  tniiy 
■Mild  the  nmc  errouTB.     I  aball  give  a  brief  uccouot  of  the 
proreo  1  followed. 

1  took  two  pounds   of  apeiu,  which   I  treated  direetly  Tcniied  wiih 
with  aitric  add  dijpted  with  two  parta  of  water.     I  omiltMl  ^^I'^^g^i'^n^ 
the  roasting  commonly  directed,  from  the  danji^r  of  no  ^ffg^  o"*  ruaMiiis. 
a  qaaiititf  of  areenical  vapour,  and  Itecaute  the  roasted  ore 
M  not  acted  apon  M)  eaiiily   by  acid*.    Thui  the  lolutiun, 
■riMch  took  phice  very  quickly,  waa  accompanied  as  uantA 
with  an  evolution  of  nitrons  g>s;  and  the  anlplinr  sppanited 
io  proportion  an  it  went  on  in  a  flocculi^nt  (precipitate,  nhtch 
■ftefward  nniied   into  a  mass.     The  who'e  of  the  ncid  ut 
3J!°   employed   suwreiively  wo»  Gibs,  lint.;  uiid  the  resi- 
duum, which  probably  contained  a  pretty  lai^  quimlity  of 
■rarniate  of  iron,  weighed  7  oz.  C  drachms.     I  filtered  the  Atijniitei  of 
liqoor,  which  I  diluted  with  a  large  quantity  of  wuter  iu  """  "'  " 

•  AaculM^Chiinif,  t»l,  LXLX,  p.  38». 
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order  to  dispoae  the  Brseniates  of  iron  and  cobalt  to  separate 
more  fully ;  and  as  these  two  salts  require  more  add»  to 
retain  them  in  solution,  than  the  arseniate  of  nickel,  I  ac« 
complished  their  separation  pretty  easily,  by  adding  gra* 
dually  a  solution  of  potash,  but  so  as  to  leave  an  excess  of 
acid  in  the  liquor.  The  precipitate,  that  was  formed,  ap- 
peared to  the  eye  to  contain  ^wo  substances :  the  lower  stra- 
tum was  com|M>sed  of  g^ranular  rosecoloored  particles,  which 
indicated  arscuiate  of  <!oba1t ;  the  other,  which  was  much 
leas  in  quantity,  consisted  of  finer  particles,  more  flocco- 
lent,  and  of  a  dirty  white.  This  I  considered  as  arseniate 
of  iron,  bnt  I  found  in  it  also  some  arseniate  of  copper. 
These  two  arseniates  united  and  dried  weighed  ten  ounces. 

The  solution  was  treated  with  sulphuretted  hidrogen,  at 
directed  by  Mr.  Proust,  for  the  purpose  of  separating  the 
copper,  oxide  of  arsenic,  and  arsenic  acid.  In  fi^ct  I  ob» 
tained  so  copious  a  precipitate,  that  at  the  end  of  some 
days  I  was  obliged  to  filter,  because  the  tube,  through 
which  the  gas  was  introduced,  though  of  considerable  dia« 
meter,  was  perpetually  getting  choked  up.  1  continued  to 
keep  up  the  stream  of  sulphuretted  hidrogen  gas,  as  long 
as  it  occasioned  any  sediment  in  the  solution. 

This  operation,  which  continued  near  a  mouth,  and  coft« 
sumed  6 lbs.  8oz.  of  sulphuret  of  iron,  yielded  me  on  the 
whole  1  lb.  14  oz.  of  precipitate,  which  I  separated  at  three 
dirtercnt  periods.  The  first  was  of  a  brown  gray  colour, 
and  when  dried  was  intermixed  with  spots  of  white;  the  sf^- 
cond  was  more  homogeneous,  and  deeper  coloured ;  and  the 
last  was  nearly  black. 

The  quantity  of  these  different  sulphurots  I  had  obtained 
appeared  to  me  so  exorbitant  in  respect  to  the  speiss  enn- 
ployed,  that  I  was  desirous  of  ascertaining  their  nature,  in 
order  to  know,  whether  I  had  really  separated  nothing  but 
copper  and  arsenic  by  this  process.  Accordingly  1  treated 
a  portion  of  the  first  with  muriatic  acid.  The  solution  was 
readily  accomplished,  and  the  sulphur  sei>arated.  The 
filtered  liquor  was  of  a  fine  green,  but  precipitated  white 
by  prussiate  of  potash.  Sulphuretted  hidrogen  did  not 
render  it  turbid  till  after  the  lapse  of  a  few  moments.  Hav- 
ing separated  the  arsenic  by  tliis  m<  ans,  I  precipitated  the 

whole 


rVUPICATIOM  OP  NIl'KCI..  (}^ 

■tio1«  of  Uie  4oIbtion  wiib  caustic  ffolasli.     1   then  trottnl  Pre;i[>ituit 

■M  ^frt:i|>iUte,  after   it  wbs  well  nafcliitl,   witli   dilute  "n>-amnwn^* 

aiOQta,   tli«  pn){>nrtion  ol'  wliii^h  I  iiicreoiifd,  as  lon)^  as  the 

*pphite  blue  colour  produced  wbh  iiicreaiieil  in  intenaily. 

After  iDaoeruriii;^  utme  time,  1  lilicrtd.     The  tiiMSissulved  Ri-ii.rnnm  oa. 

portioa   had  nctjuired  a  dee\i  greeu  colour,  Eimilar  to  tli«  "'''"^' '"""'" 

Km  gre*n  of  Scheele;  nciJ  being  treated  with  weak  aiuri- 

iiic  •cid,  il  imtnrdiutcly  bi-caoie  b1u<;k,  nnd  di«iolvcdi  giv' 

toiroat  oxtmuriatic  acid  gns,  and   imparting  to  the  acid  u 

ftoe  pure  ro*e  colour.     It  was  thcn^'ore  oxide  of  cobalt  »t 

a  uaYimntH,  which  could    not   redissoUe  in  the  ammonia, 

■>  Mr.  TbriMTd  had  observed.     The  ammofiiacul  inlutioii, 

mporetMl     lo   drynestt,    let    fall    a    ii^tit    i;reen     (wwiler, 

vhicb  comported  it»elf  us  giure  oxide  of  nickfl  with  every 

img«nt. 

On  llie  supces^lve  vxumination  of  the  olher  two  jireclpi-  Prr.i^ij»te« 
tslca  obtained  by  lulphuretted  hidroyei],  they  were  found  jioX^a^"^^ 
to  agree,  cK<.'ept  iu  the  proportions,  ivith  the  former.     In  un'y  ni  ju- 
the  lart  the  quantity  of  cobalt  was  scnrfely  pefceplililc.  ''"' '    *' 
The  MCond  contained  more  than  a  tfiith  of  ar>.enir  in  the 
•Uteof  an  oxide  not  8utphuretted,«h*<;b  lui^^hl  he  extra t?t(^ 
bjr  boiling  water  uloiie.     The  first  contuined  nntch  more 
nickel  than  the  others.      By  the  different  processes  which   I 
cniployed  io  analyse  the  precipitates  I  constantly  found  sul- 
pbar.  on'^OBtiR^  from  the  mlphnreiied  h^ilpnircii.  nrwnic, 
itii-kel,  colialt,  and  not  an  atom  of  copper.     I'his  did  not  No  co^fjuv. 
■nr|tri»c  me,  becaitse  I  knew,  thvteome  of  these  ore«  Cfin- 
tBin  Doue:  but  what  rt-ally  pitmlled  me  was,   lo  acconnt  for  Whtirould 
ibe  preapitation  of  the  nickel  and  rohHit  liy  the  sulphnret-  !lJ,'^".',°uiLu<# 
trd  ladrD^'o.     I  thought  Bt  (irst  this  was  owing  lo  ihc  pro*  the  iikkd  tat 
ttr^  I  bad  followed  ;  but  I  was  completely  lwde*Vi.ed,  after  ;Sl'|f,'„^''„^* 
iitg  analyiied  thr<;e  specimens  tuk«i)   from   ditltTHit  col- liidiutcui 

,  und  Inbelled  "  sulphuret  of  cojiper  and  arsenic 
aitwd  in  the  purificaliuit  of  nickel."  These  sulphiirets 
eof  theaame  nuture  as  niiiic,  only  one  of  llii-m  con- 
tained toadditieu  a  lillle  cnpgter;  jet  they  were  prnduccd 
b]p  pioceuH,  in  which  alkali  hud  nut  been  etuploytd  ft>r 
th#  wpiiralJon  of  ibc  arseoiiilca  'A'  iroii  und  cubiilt  n»  iii 
Obliscd  lo  look  for  some  other  source  of  the  tjt-r,  I 
Bicd  a  Miien  of  conjectures,  and  inude  Mperimenln  >ie- 
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^ordinglyy  which  it  would  be  uselMs  to  enumerotet  since 
they  led  to  nothing;  interesting. 
Not  the  a«Wi-       |  could  not  snspect  the  existence  of  a  substance,  which, 
Ibreira  lub*     when  united  with  nickel  and  cobalt,  occasions  their  fire^pi* 
staocd.  tation  by  sulphuretted  hidrogen:  for,  when  I  redissolved 

these  Bulphurets  in  muriatic  acid*  mingled  with  a  few  drops 
of  nitric  acid,  and  I  had  separated  from  them  nothing  but 
sulphur,  I  could  no  longer  precipitate  them  again  by  the 
same  reagent.  It  must  have  arisen  therefore  from  some  circum<« 
Experiment      stauces  pecnliar  to  the  operation  itself:  and  in  consequence, 
quantjtr.    *"    '°  order  to  examine  it  with  more  attentioo,  I  began  with  a 
small  quantity.     The  solbtion  was  accomplish ::<]  in  the  same 
way  by  nitric  acid  diluted  with  twice  its  quantity  of  water 
Nitric  solution  \^y  measure.     The  residual  sulphur  was  separated  by  filtra* 
and  filtered  re-  ^**"»  ^"^  ^  evaporated  the  solution  gently  to  one  fourth*     I 
j^tedly.         let  it  cool,  to  crystallize  the  oxide  of  arsenic,  which  was  de- 
posited in  pretty  large  quantity.     Having  filtered  the  solu* 
tion  a  second  time,  I  evaporated  it  to  a  sirupy  connistence: 
when  in  proportion  as  tlie  excess  of  acid  was  carried  off,  the 
arseniate  of  iron  was  deposited,  and  formefl  a  kind  of  gela- 
tinous magma.     Again  I  filtered  and  evaporated:  and  this 
I  repeated  to  the  fourth  time,  drawing  oif  at  each  a  little 
more  acid. 
piffereiu  The  first  sediment  obtained  by  evaporation  was  arseniate 

pr«cipiia  es.     ^f  j^q^^  in  ^\^^  form  of  a  white  powder :  the  second   was  a 

mixture  of  arseniate  of  cobalt  and  iron:  the  thirM  appeared 
to  be  pure  arseniate  of  cobalt.     The  last  time  1  evaporated 
to  dryness;  and  the  {lortion  that  would  not  redisbolve  in  wa- 
ter was  arseniate  of  nickel. 
Jiilphurctted        ^^  ^^^y^  filtration  1  took  care  to  try  the  frefh  solution  with 

addled  to  the  sulphuretted  hidrogen,  to  endeavour' to  find  the  point  at 
salutioos.  which  the  precipitation  of  the  nickel  took  place;  but  I  al- 
ways obtained  a  precipitation  of  orpiinent.  The  last  alone 
yielded  me  a  copious  sediment  of  a  blackish  brown,  which 
was  found  on  examination  to  contain  nickel,  arsenic,  and  no 
copper.  I  then  conceived,  that  the  proportion  of  acid  might 
l2]i**^*^^**    have  an  influeuce  in  this  precipitation.     With   this  view  I 

•  I  percehcd,  that,  during  this  solmii.  n,  the  murimic  ^cid  took  up  or- 
j  itrent  iaa  state  of  comblii^liod,  ^%Lich  vojM  i»e  av.jarjlcd  fioin  it  by 
(he  addition  of  wa.er. 

examined 


]  the  state  of  niy  snlminn,  anil  I  sa«,  (hat  it  atill 
iTiUlrtM-tl  litoiiii  p*|HT  percfprililfi  and  if  I  ndiled  a  small 
portion  of  aciili  \hv.  prcci|ii(att  prndiiced  in  it  b,v  ■uljiliurel'- 

ftliilTO^u  vat  DO  loii((er  lilack,  bu'  iil'  a  line  y^tlow. 
"Hum  it  n)>(>«^rs  to  tne  dcmuiisi ruled,  lliat  when  the  ni-  A  |> 
acid  it  in  IM)  ninnN  |>rn|fortion  tu  extrt  a  stronjr  Httrac-  "^"' 
for  the  oxide  of  nii-kcl.  it  lt-t»  ThII  a  ccrUin  c|uniitit}'  p>» 
with  tW  orM.'iiic,  fill  it  bi'Conicf  sufficifnlly  predgminaiil  to  ^^^'^^ 
coaateihrniartcr  tiw  cointitned  action  of  the  sulphur  and  ar- 
arnii;  ott  lb<!  iiiikcl.     Whence  »e  perceive,   that,  to   avoid 
iluK  u»eoavtrnirnr(-,  it  is  necrssary  to  keep  up  a  sii(;lil  excess 
of  acid  in  the  lit^uor,  and  then  we  may  operate  «ith  cer- 
t».«ty. 


k  tie  Exptrimettts  of  Mr.  CnCNETiX  and  Mr.  Descotils 
•  «it  P/ariiM :  bji  Mr.  C.  L.  Bcrthollet*. 


Mb 


LR.  ClieneTix  published  in  the  Philoiophicsl  Tranaac-  Mr  Chcnttix 
tion^a  niiinber  of  experiments  on  llie  combination  of  pla-  <:'""l>iiieil 
lioK  with  merciir^-f,  from  which  it  appeared,  that  this  com-  JU^liin, 
pounti,  in  certain  proportions,  nan  capable  of  sustaining 
the  »troi>ge*t  fire  nithout  the    mertury    being  separated; 
tliat  It  itnt,  fuMble;  nnd  that  it  bore  n  resemblance  to  palla- 
dinm.     But  that  celebrated  chemist  was  deirirous  of  his  es- 
peritDenIs   being  repeated  and  confirmed,  particularly  as 
Messrs  Rdieatid  Gehleti  announced  results  coutradiclory 
to  hi*.     Accordingly  1  invited  him  to  accompany  Mr.  Dea- 
c»til>  la  toy  laboratory  at  Arcueil. 

Mr.  Chetipvix  mentioned  ihe  following  experiment,  nhich  Expeiinieni 
hr  has  deacribed  in  the  AnnaleB  de  Chimie,  vol.  LXVl,  { 
St>>  *>  bert  miculated  to  elucidate  the  subject- 

•'  Let  diluted  nitric  acid  be  boiled  with  a  large  quantity  Niir^i.of 
of  nietftllic  mercury,  and  the  result  wilt  be  a  nitrate  of  mer-  mercury  u 
cary  Bt  ■  iniiiiinuiii  of  oxidizemeul.     If  this  be  poured  into  ^^j  ^^  g^^, 

*  Aonilc*  lie  CbiiniF,  >ol.  I.XVll,  p.  86. 

t  S«  JoBiiMi,  TSt  VII,  p.  S»,  176  i  aoil  XI,  p.  16^  uti  ii2 

Vol.  XXV.     Jak.  ISIO.  F  a  mu- 


■  by  him 
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of  pUtina.^nd  a  mariatic  solution  of  platina,  a  precipitate  will  be  formed* 
dBK^ed  with 'a"  ^•"*P^**^  °^  platina  and  mercwry  anited-with  muriatic 
little  borax  arid.  Let  this  be  washed,  and  reduced  with  a  little  borax 
*"  *    in  a  crucible  lined  i^lth  charcoal,  and  a  metallic  button  will 

be  obtained.     Dijisulve  this  in  nitro-inuriatic  acid,  and  it 
will  be  precipitated  hy  green  sulphate  of  iron.*' 

TbeM  directions  were  followed,  and  a  well  melted  button 

was  obtained,  the  spei4tic  gravity  of  which  was  about  17. 

1**™  preci-        ]^j,^  Dcscotils  having  sviiijected  to  ebuHttion  a  mixture  of 

green  lulphike  green  sulphate  of  iron  and  solution  of  plutina,  prepared  <<o 

"  '""*•  as  to  contain  but  liltle  excess  of  ai-id,  a  copious  precipitate 

'         fell  down  ;  so  that  this  property  belongs  to  platina  itself. 

Another  difTereuce  remained ;  it  was,  that  the  plutina 
precipitated  with  mercury  |K>sscsbed  the  property  of  being 
liquefiahU  by  the  action  of  fire,  which  indicated  a  consider- 
able difference  between  the  button  obtained  and  platina 
that  had  not  undergone  the  same  preparation. 

ristiiia  fuiible  i,j  ^jj^  interval  between  this  meeting  and  the  next,  Mr. 
wilh  the  addi-  -.  .,      ,  ,  i     •  •  i    .  .  . 

Uoa  of  borax.  Descotils  alone  treated  pure  platina  with  borax  in  a  cruct* 

ble  lined  with  Inmpbluck,  and  obtitined  a  hntton  like  that 
given  by  the  mixed  precipitate^  and  of  similar  s|iecitic  gra- 
vity. 
Thebattoa  By  this  experiment,  uhich  %vas  repeated,  it  was  proved, 

ndc  acid         ^^^^  platina  is  capable  of  entering  into  fusion  by  means  of 
borax  and  charcoal.     On  dissolving  part  of  the  button,  Mr. 
Descotils  obtained  from  it  boracic  acid. 
Platina  com-        Platina  therefore  is  capable  of  combining  with  the  whol^ 
bincdwith       ^|.  j^^.^  ^f  ^|,g  i,orax;  and  thus  alloyed  it  has  a  perfectly 
metallic  aspect,  is  hard  and  very  brittle,  and  takes  a  cr^'s-* 
talline  form  internally.     Mr.  Descotils  had  already  observed 
similar  phenomena  .with  other  metuis. 
Precipitate  of       The   mixed  precipitate  urged  with    the  nio:»t  powerful 

2l!«  IL*?!'.     forge  fire,  without  tlie  addition  of  charcoal  and  borax,  did 

nercurj  noc  •         i»    •  i 

fusiblewiihout  not  enter  mto  fusion  ;  so  that  Mr.  Chanevix  acknowledged 

charcoal  and     ^^^  property  of  liquefying  was  not  owing  to  the  ineicu;  y,  with 

which  the  platina  had  been  precipitated,  but   to  the  char« 

coal  and  borax;  and  he  had  himself  remarked  in  his  former 

paper,  tiu«t  platina  uiiglit  be  fused  by  nieatis  of  boja\,  in  a 

crucible  lintd  with  charcoal  no  doubt,  as  will  nrctcntlv  be 

seen. 


Ttwc 


i-hiircoul,  t 
ule.     lit  toil-* 
itli  (.'harcoul  iu 
.a  sufficU'itt,  to 


•pre  two  »obsta(irt8,  the  bonix  ii 
•cliooaf  which  it  wa»  oecitiMiry  lo  diicrii 
«!qucuce  Mr.  Dvacotils  Ireuled  pun-  [ilutini 
«  cnii:i!il«,  -tml  ufait-rvt'd,  tlint  Ihe  cbarcoui 

A  butlnit  lliiib  oLitaiitcd  at  Arcueil  liml  incrcaaed  in  we'ij^ht  ^ 
■  little  ninr«  t)inti  0-03,   wliith   were  owiri);  to  ihe  i-horcoul, 
iWt  bail  coiubintil  wiih  the  metnl.     IIb  Mpcntic  gravity  wa» 
li.     XbtK  rarl(Uri.-t  wua  very  boril,  very  brittle,  shiuiiig,  aad 
iMaelUled  iulrrnully. 

Hr.  DcwotiU  obdrrved,  that  boras  without  cburcoul  coulJ  b 
Mt    irCTi.'Ct   tbc  liqueructioii  nf  plulinu;  yet,  by  ineaiia  of", 
chknowli  borax,  at  niure  firobubly  ilie  boraoic  ncid,  enteti 
■pto  cofulriiuitioii  w'llh   pbtiiia.      He  uill  |iiiblii>b  the  expe- 
riracnta,    lo  wliidi   ihese   obstTV^tioni   shull   jjivt:  rike,  mid 
■hicli  bif  iiileuili  to  pursue. 


lagalar  CrijitaUizat'iaa  of  lUe  Diumond:  by  Mr.  Guv- 

TOH-MottVEAU*. 


1 


J,  HE  nHtunl  history  of  minerals  being  only  a  collection  Hi,,,,,]  hjiio. 
oT    FitctB  stifBeiently    ealnbliiihed   to  be  admitted    without  ir  of  ni  ii*'»U 
^ae^lioOi  it  is  iwrticuUrly  important  to  confirm  the  reality  f^.T^        " 
afthoi«  that  purely  meet  our  observation.  In  order  to  remove 
deat>t»>  and  cut  short  dli.pute«,  which  tend  but  tu  rturd  the 
progre«s  of  science, 

FWe  years  ii};u  1  pnblished  in  the  Annnles  de  Chirnie,  a  Ciy>iji1iiiii« 
letter  on  the  cryklulllzution  of  l>>ziilite,  the  lapis  lazuli  of'  '"'' '  ''^"^ 
the  vbop*.  The  piece  from  which  ihe  accuiatt;  descriplioo 
a^stlieumadebyLcratiiia,  Biul  n  hichpretent^  a  perfect  dode- 
i^ron  with  rhombic  foees,  has  becu  ri;cDgnii.ed  by  all  who 
h.iir  *eeu  it  in  my  Collection  with  the  hne  ultramarine, 
which  Mewr*.  OesormeB  uud  Clemtiiit  obtained  from  the 
Buas  iu  which  ihit  crystui   was  imbedded.     Their  opiniun 
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hat  b^en  unanimously  confirmed  by  comparing  it  with  an 

therfhigment/mM-hich  likewise  arefband  u  nnmberof  gndl 

of  fazuHte»  enchased  oi  it  were  in  carbonate  of  Itme^eqaaT 

acroin|>anied  with  sulphuret  of  iron,  al]  of  the  same  axti 

blue  colour,  and  some  of  which   pretty  distinctly  exhib 

angles  and  faces,  notwithstanding  therr  smailness. 

SoMehiTeun-      Most  of  the  mineraloyrists  who  have  written  since  th 

It 
doubted  thii     P^hlication  have  made  no  scruple  to  mention  this  reguh 

figure  under  the  article  lazulite;  though  others  have  n< 
even  attempted  to  fix  their  opinion  by  an  exnmination  < 
the  crystal,  a  description  of  which  I  have  published.  The 
have  concluded,  that,  being  opake  and  mixed  witli  pyriti 
and  carbonate  of  lime,  there  was  no  proof  of  its  b^in 
really  a  lazulite;  notwithstanding  they  agree  with  all  oth( 
mineralogists,  that  the  fossile  body  which  yields  ultramariti 
is  always  opake,  and  commonly  mixed  with  pyrites  and  cai 
bonatc  of  lime. 
New  e*yru1  of  Having  had  an  opportunity  of  observing  a  crystalline  fbn 
of  the  diamond  perhaps  hitherto  unique,  1  conceived  tl* 
Class  would  receive  some  gniMfication  from  seeing  it,  an 
that  this  would  be  the  most  certain  method  of  establishin 
its  existence  beyond  all  controversy. 
Usual  form  of  The  primitive  form  of  the  diamond  is  known  to  be  a  n 
icii  cryna  «.  gyjaj.  octaedron.  Mo6t  frequently  it  presents  itself  in  sph« 
roidal  crystals  or  with  curvilinear  facets.  It  has  been  foun 
cubical,  plano-convex,  cyliiidroid:  but  it  was  notsuspecte 
to  be  susceptible  of  tiiut  vaiiety  of  form,  which  Rome  d 
risle  termed  m«c/e,  and  Mr.  Haiiy  has  uamed  itemitrop€ 
that  is,  where  half  of  the  crystal  is  turned  back,  so  as  t 
form  reentering  angles,  as  we  see  in  some  varieties  of  th 
ruby,  feldspar,  pyroxene,  lie. 
AmacToor  Among  the  rough  diamonds,  which  Mr.  d*Arcet  offere 

I  will  crystal.  ^^  sacrifice  to  the  series  of  experiments  undertaken  b 
Messrs.  Hachette,  Clemeut,  and  myself,  on  the  products  < 
theii*  combustion,  there  was  one,  which  wt:  thouglit  propi 
to  set  aside,  a^  presenting;  the  fir.  t  example  of  u  btructuri 
the  prototype  of  whiclk  ought  to  he  preserved. 

This    <lianiond  is  of  the    wei;4ljt  of  70^2  Ujillig.  [1 1  gr 
nearly].     Its  specific  gravity  is  3*5 1^2. 
The  class  will  perceive  at  once,  that  it  is  formed  of  tw 

demispheioid: 


OltlEKT4TI0V$  a 


.  (Iw  tlfflti;(t-ii  itnaiiioii  of  « likh,  imperfi-rtly 
tefninatrd  ^it  our  of  the  ektrFimiiL-s,  vKhibUa  at  ihe  other 
lb*  rcry  tingled  ret-nirriug  hiij{I«s,  iIibI  chutactenae  tlie 
bcni>trat>e* 


XM. 
tUmarkt  m  M*  PechUendr,  an  Orr  of  Vranmrn:  by  Mr. 

VAUgUEl.IN". 


M« 


I.R.  d«  Lannny,  a  dtriiler  \a  mineruts.  and  a  akitrul^on-  MinHilrtt«ru- 
MtwruT  in  thSa  bniiicli  uf  iiulural  hUlory,  h>ul  in  his  col-  |^J;^^^''°'': 
WcHm    •(Meral  ip*iiinen«  ol'  h    black,   tliiiiiii'^,   com]tBcl,  iji,nde, 
bcftTjr   raitvrul,  with  a  cotichoiihit  frui-ture,  the  niilnr«  of 
•hi^  he  did  oot  know.     Mr.  flndy,  to  whom   lie  utiowed 
II,  waa  in  doubt  btrtwetn  gailotiiiite  anil  pechbleiide,  wiiich 
m  fiicl  it  re««uibied  mvn;  th«n  any  other  »ubstan(.-e. 

H«ving  yiren  me  a  frtecc  ol'  it  to  subject  to  cheinii-al  niiit-  provn)  to  b« 
h«t,  I  MMu  fbuikd,  titut  it  WHS  prchbkiide,  or  bulphurel  of  ""  '**"'■ 
BiVMuni.  Ttwu^h  the  itxpeiinieiita,  by  whicli  X  Touud  wlwl 
it  ■«».  hare  nothing  uew  m  ihfinselvr*.  I  shall  relate  lome 
•f  ItMrm.  bei-auMt  they  uflurdbd  lue  an  0|>|]ananity  ol  inuk- 
ia^  a  few  rariiarkH  on  the  Htulf  in  urhicb  uruiiiuui  exista  lu 
ibM  ore,  atKl  ou  Ihe  conbiiiaiioiia  it  is  cajiitblc  cil'  luroiing 
«Mlt  (Mti|{rii. 

The  pnjiblende  reduced  to  powder,  and  di^^eitted  in  mu- TrcaiH  with 
rialic  acid  uioderately  coui,-«ittT)it(id,  dii^iulved   williout  any  muniiic  idd. 
fm*  I  |iliblr  dierveacenci,  only  *  a\um\  oi'  »ulphuretlwl  hi- 
4n^«a  ^M  ■>•  emitted. 

Tb«  wluiiou  bad  a  veiry  d«ep  dirty  grevn  colour.     Di-  sc.luiion  fi^ 
lutrd  with  water  and  fillertd,  it   lol't  on  the  {>;i|jer  a  ihihII  lernl, 
.lantity  of  residuuin;  which,  when  wuahed  and  dried, e\- 
M.iicd  oil  the  properiws  of  tilex  mixed  with  «  jittle  »uU 

Lluiing  tlie  evttpnrali«u,  and  more  esptciully  during  the  4  cTaMnreJ. 
HMjIing,    thii  conceulnited   iH>luiioii   degjouted  tryslali  of 
■uriate  of  lead.  These  1  :>eparaled  by  ail.linf^  Ei;clili..d  alto. 

*  Ann»Je«  de  Chioiie,  »ol.  LXVIII,  p.  277. 
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)if)1,  fi-Tiich  dissolved  the  muriate  of  uranium  wiiliout  touch- 
ing the  muriate  of  lead. 
Th-  niuriat^of      yj^p  muriate  of  uranium,  after  the  alcohol  was  driven  off 
5o!ve(linwati'i  hy  heat,  was  oihited  with  wat^r,  and  siihjected  to  the  foU 
9nd  examined,  lowing  exprriinents;    1.  Pure  and  carbonutcd  alkalis  fortned 
in  this  solution  very  deep  bottle-green  precipitates.     These 
precipitates,  pMrticularly  that  from  ammonia,  turned  black 
and  shining  uhcn  dried.     2.  Prus2<iate  of  potash  produced 
a  deep  chocolate  brown  precipitate.     3.  Infusion  of  galls 
occa.-ioned    a    greenish    brown    sediment,    ^hich    in   time 
changed  of  a  yellowifh  red  in  the  upper  part. 
Freri,i:t3tc  by       The  precipitate  formed  by  ammuaia  in  the  muriatic  so- 
ammimia,        lution  of  uranium,  though  completely  wa«»hed  and  dried  in 
the  open  air,  ^till  retains  much  witer  and  ammonia  ;  fur  ou 
enlcincd,  being  heated   in   a  glass  retort,  it  gave  out  a  perceptible 

quantity  of  these  two  substances^  and  acquired  a  still  deeper 
black  colour, 
and  dissolrrd        This  matter,  thus  dried,  dissolved  readily  in  nitric  acid 
*i;nitric  acid.   diJufed  with  water,  even  cold :  but  the  solution,  which  had 
a  green  colour,  immedintely  on   being  heated  gave  out  a 
considerable  quantity  of  nitrous  vapours,  and  at  the  same 
time  acquired  an  orange  yellow  colour. 
ThaHution        The  solution  of  this  calcined  oxide  in  nitric  acid  bavins 
auuted,  been  diluted  with  water,  alter  some  time  it  let  fall  a  small 

quantity  of  oxide  of  iron.     This  ore  of  uranium  therefore 
contains  small  quantities  of  lead,  iron,  sulphur,  and  silex. 
It  appears  to  be  the  kind  analysed  by  Mr.  Klaproth  under 
the  name  of  pechblende  of  Joachimsthal. 
A  prerip'ttated      This  new  solution  of  oxide  of  uranium  in  nitric  acid  was 
bj  aJluJbi,        precipitated  of  an  orange  yellow  by  caustic  alkalis,  and  of  a 
pale  yellow  by  alkaline  carbonate:),  an  excess  of  which  re* 
dissolved  the  precipitate, 
■ruwiate  of  Prnssiate  uf  potash  and  infusion  of  galls  formed  in  this  so* 

po«ash,&falls.  Intio^  precipitates  of  a  brown  red  much  lighter  than  before. 
Gveen  oxide  ^^^  green  oxide  of  uranium  united  with  liquid  oximuri- 
4i«aolvtfd  in  ^{\q  aci*  soon  destroyed  its  smell  and  colour;  and  the  solu- 
'  tion  gradually  assumed  a  yellow  colour,  like  that  effected 
by  nitric  acid, 
and  in  other  The  combinations  of  the  green  oxide  of  uranium  with 
fitt^'*^"^^"*'*   the  sulphiiricy  nitric,  muriatic,  and  acetic  acids,  evaporated 
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^^^K  «  proper  deifrtrf,  ufl'xril  neutral  suits,  which  rrystallize 
^^^bi  in  il»  peculiar  fonn,  Iml  all  of  h  yellowish  (jreen  colour. 
^^Erbe  jcllow  oxide  on  the  contvurj'  conibimil  wiih  th«Be  S>lt<  of  the 
^^^PmI>  iu.-T«r  fonot  |)crfc'Clly  neutrul  &all>,  anil  doe*  not  cry»-  ^^„',',j/|,''ar  ^ 
^^^lltze  in  dislinci  and  rugulur  fi^'iiri-s.  crytialliuble. 

TliP  p*«n  nxide  does  not  dissolve  in  nllcBline  i-nibonates:  TheTellow 
but  the  yellow  o»idt  dops  in  Inrgequantity,  us  Mr.  Klaprolh  t",^.'''^ '",,'' 

Ilt  olMened,  gmcndunnot 

From  lh«*  experiments  it  appears  to  mt-  beyond  n  doubt.  Two  ..»i.t«  o 
It   uraniuui' is  snscqiiibic  of  iwo  dtgrt-cs  of  oxidation,  """'"'" '*""• 
d  thU  ta  prhiripally  the  object  i  had   in  view  to  demou- 
ttTNte  here;  one  by  which  it  formit  a  deep  g;reen  ^xldp',  the 
o:h«r  by  whkh  it  yield*  an  oran^  yrflow  oxide.     It  nUti 
III  the  Hrrt  of  these  -itutes  in  the  prchlitetide :  «nd  it  is 
ibtr  s«cou«1  that   it   ronst.itntes  thp  yellow  ore  of  nraniu 
•uch  a«  that  which   Mr.  C'hninpeux  discovered  in  thft  en 
rott*  of  Autun,  in  the  depriiimfut  of  tlie  Upper  Suoiie. 

The  peihhiende  of  which  I  have  given  the  analysii  up-  Oxkleof  ih«  * 
peari  to  me  to  conluin  uranium  in  the  first  decree  of  oxida-  ^"'^1^1^'" 
tion.ror  it  dissolves  in  innriafic  acid  without  uny  perceptible  ' 

>D  of  gas. 

B  doubt  whether  the  sulphur   contained   in   this  ore  which  »  not  ■ 
p  combined  with  the  onide  of  urMnium.  for  the  quantity  U  ^u'rl"""- 
rtrcmely  small  in  proportion  to  that  of*  this  metal;  and  am 
'lined  to  suppose,  thut  it  belon);a  to  the  lead,  which 
U  i»  it. 

^Thia  reflection-  did  not  escape  Mr.  Klaproth,  for  he  says  KUwroiU  of  ■ 
ecoiid    volume  of  his  analyses :  '•  I  do  not  consider  ".""'»'  "Pi' 
r  black  ore  of  nramuiu   ai   a   sulphuret,  but  ai  a  nielal 
mbincd  with  httle  oxigen.    It  is  this  neurly  metallic  alate 
f  ih?  ore,  that  occasioos  the  evoliitinu  of  nitrous  gas  while 
•  diisolvinj;  in  nitric  acid."      Mr.   Klnprolb   liuwcver  hus 
t  disliuguished  two  speCtE»  of  the  oxide. 
I  Thw>e  two  nxides  comport  thfrnselve^  with  the  acids  and  ThcoiiJw 
tifarly  u*  ihi.-  oxtdea  of  iron,     'fhun  the  green  oxide  »i"'Ligi>ii[  m 
n  tiDiting  with  ucidsi  auturBtes  theiu  perfectly,  and 
niu  cryatalliiahle  salts  i  and  docs   not  iliuulveiu  ulkulii. 
The  red   oxide  on  the  conl'ary,  in  iu  roiiibination  with 
addt,  which  it  doe«  not  teturute.  forms  uncrystajlizuble 
and  it  diMolreB  ia  conceutrated  kuticarbguuiei. 


*f4  9CIBNTIFIC  IIBWlto 

bcM.  It  is  intended,  that  the  SiKMety  tball  he  very  selrct» 
consisting  only  of  persons  diBriugiiished  for  their  horticul- 
tural and  botanical  zeal.  '  The  Society  purposes  to  publish 
Memoirs  ;  and  ^vc  doubt  not  that  much  useful  information 
may  thus  be  disi^nnLnated.  The  following  gentlemen  have 
been  chosen  ofiioe-bearcrs  for  1810. 

President.  The  Right  lion,  the  Earl  of  Dalkeith. 
Vice-Pnsidents.  Sir  Jamks  Hall*  Bart.,  M.P.  Dr. 
RuTiiERFORD,  Prof.  of  IJotany,  Edin.  Dr.  Coventry, 
Prof,  of  Agriculture,  Edin.  Alex.  G-  Hunter,  of  Black- 
nefs.  Mr.  Wai/fer  Nicot.,  and  Mr.  Patrick  Neill, Se- 
cretaries. Mr.  Andrew  Dickson,  Treasurer.  Counsel- 
lors«  Pi-ofcssional.  Mr.  Thomas  Dickson,  Leiih  Walk. 
Mr.  James  Macdo.vald,  Dulkeilh.  Mr.  Edward  Sang, 
Kirkaldy,  Mr.  Thomas  Som<merville,  Botanic  Garden. 
Mr.  John  Fletcher,  Rtatalrig.     Mr.  J<>hn  Hay,  Edin^ 

hnrghi  Amateurs.  Dr.  Duncan,  Sen.  Dr.  Jame^Home. 
K.  lIoDSHoN  Cay,  Esq.  Georgb  Bruce,  Esq.  Thomas 
Hutchison,  Esq.    James  Smith,  Est]. 

Mtfhcmatical  Mr.  T.  Le}'bourn,  of  the  Royal  Military  College,  has 
fteposUury.  jugt  published  the  ninth  number  of  his  periodical  work,  en- 
titled. The  Mathematical  Repository.  It  contains,  beside 
YarLous  articles.  Solutions  to  the  Mathematical  Quebtions 
proposed  in  the  seventh  number ;  and  a  series  of  New 
Qujettions,  to  which  he  solicits  Answers  from  his>  correspon- 
dents, with  a  fiew  to  their  being  inserted  in  the  eleventh 
number. — In  publishing  this  work,  the  editor  has  in  view, 
to  promote  the  study  of  the  various  branchei>  of  the  mathe- 
Biatics,.  by  affording  to  the  student  an  opportunity  of  cul- 
tivating his  powers  of  invention  in  resolving  problems  which 
deper.d  on  its  diiferent  theories:  and  also,  to  collect  toge- 
ther and  preserve  the  fruits  of  the  studies  of  his  ingenious 
rorrcspondents,  among  whom  he  numbers  some  of  the  most 
skilful  mathtMuaticians  in  this  country.  The  nnmVier  here 
announced  completes  the  second  volume  of  the  work.  The 
many  valuable  articles  in  both  these  we  would  gladly  enu« 
nierate,  but  that  they  are  so  numerous,  they  would  occupy 
too  much  room. 
Me»»9ricsioiie      ^rof.  Woodhouse  has  analysed  the  meteoric  stones,  that 

U\\  at  WestoD^  in  Connecticut^  on  the  )4th  of  October^ 

1807- 
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^■ftd  oblmUied  from  1 


lilt^  SO,  iran  97,  •»!)■ 
inij  «  loss  of  5.     Sooie 


iiipti  by  Mr.  Gilkt-Launiout,  wlio  givta  tlie  Tollo 
■tint  of  them. 


""g 


rerru^iiioua  and  c 
;  a  dull  metallic  l* 
ith  tile.     Thi-y  were  not 
>li|jlillj'  attracted  by  tlie 


hey    contained   rounded    j;li>huli 
,  aT  «  bliickiali   gruy,    aiid   uci|ui 
t  on  b«iu|;  rubbi.-d  »ilh  n 
f  ohundiuit,  oud  appeared  i< 

'  SinftU  porlions  of  malleable  iron  were  diffuHed  very  m.ilk'ilil* in 

mtifiilly  through  the  Kioues.     .Tliey  were  of  irregulur 

t»,  and  very  uiie<)U(i1  in  bize;  some  black,  but  most  of 

Mn;;  lilvcr)-  wliite;  tiod  eu^Ily  cut  will)  a  ateel  inHtru- 

',  like  those  rooiained  in  most  nerulites,     I  separuti'd  a 

nil,  UbI,  triangular   piece,  dbuut  n  quarter  of  an  inch 

,  wliicli  1  beatetl  to  dilfi^rent  decrees,  and  ufierwurd 

I  plangrd  inlo  cold  water,  but  could  not  mnke  it  harder. 

"  On  the  face  of  one  ot  the  atones  were  soine  particles  of 
i  as  I  could  Hud  uoue  interiorly,  I  suppoie  they 
e  from  ibe  crround  on  wbicli  it  fell. 
'  Anollier  of  tlie  specimens  contained  embedded  in  it  a  anJ  n  lamcU 

a  small   body  of  the  size  of  a  pea,  of  a  nhilihh  '"b-uiiO*. 
y  colour,  composed  of  Kinooth,   shininp;  lamellar  factils, 
ing  wiglet  too  small   to  be  ineuEured.      It  resembled  a 
•   of  broken  feldspar.     On  endeuvuurin|{  to   deUcli  a  h 

e  for  tite  porpose  of  abSiiying  it,  the  small  muss  imme-  ^M 

lirly  M'patated,  leavih);  a,  cavity,   which   showed,  thiit   it  ^M 

landed  before  it  was  moulded  in  the  Ktone.     A  parti-  H 

•  very  similar  substance  fitill  enists  in  the  stone ;  and 
■re  MKue  yellonibh  particles  in  the  cuvity  from  nhich 
•  Umcllar  aHbstunce  wan  tski-n. 
'•  TTii«  •ub«l3nce  wratched  German  sheet  glaai.  It  did  Dnaribsd. 
not  KSierve«ce  with  nitric  acid.  Heated  before  the  blow- 
pipe it  was  immediiitely  covered  with  n  black  enamel,  which 
trvnandnl  in  small  gluhnlee,  but  the  mass  did  not 
tarlt.  I  should  have  examiued  it  farther,  but  [  let  it  fall, 
■nd  ronld  nut  a^ia  find  it. 

'  The  aerolite  of  Weston  therefore  contained  a  aubstsnce,  Neiihereip- 
idt  waa  neither  carbonate  of  lime  nor  feldspar,  and  I  be- 
liera 
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Sk^Mem  of 
ah*'  inani- 
Kottu 


t'.t'td  of  last 


lieve  i^  ii  the  first  time  tliat  a  lamellar  substance,  having  the 
true  elements  of  cr}'fitani2atiou9  has  been  mentioned  as  found 
in  a  intone  fallen  from  the  atn]os|>here.'* 

The  s>k(')etou  of  the  mammoth  found  in  the  ice  at  the 
mouth  of  the  Lena  [See  Journ,  vol.  XIX,  p.  I58]»  which 
has  brcii  for  some  time  publicly  exhibited  at  Moscow,  is 
suid  to  be  intended  for  the  museum  of  the  Imperial  Aca- 
demy of  Sciences  at  Petersburg.  Prof.  Tilesiushas  aaade 
forty  drawinj^s  of  the  skeleton  and  its  various  {larts,  which  be 
meniiR  to  publish  in  folio,  with  observations.  On  some 
points  he  diflers  from  Cuvier. 

The  greatest  cold  of  lai»t  winter  observed  at  Moscow  was 
in  the  «ij;ht  of  the  11th  of  January.  Mercury  exposed  tm 
the  open  Hir  in  a  cup  hy  Dr.  Hehniann  was  frozen  so  hard, 
that  it  could  be  cut  with  sheers,  and  even  tiled.  Count 
Boutourline  found  the  mercury  in  three  thermometers  with- 
drawn  tMHiiely  into  the  btill,  and  frozen;  but  in  another  it 
WU8  seen  by  himself,  and  four  other  ptrrsonK  from  6  o*Clock 
till  half  after  at  — 35*  R.  [—40* J*  F.].  Mr.  Rogers,  of 
Troitsk,  is  said  to  have  seen  it  at  —  34""  [ —  44^**  I^ .]  before 
it  froze,  and  withdrew  into  the  ball. 
CbDTCjranceof     The  aqueducts  constrncting  at  Paris  have  enabled  Mr. 

aoUdbudi^'  ^^^^  ^^  make  experiments  on  the  propagation  of  sound 
through  solid  bodies  on  a  larger  scale,  than  had  hitherto 
been  done.  The  total  length  of  tht  pipes  was  951  met. 
[3118  feet].  A  blow  with  a  hammer  at  one  extremity  was 
heard  at  the  other,  producing  two  dibtinct  sounds,  the  in- 
terval of  which,  measured  in  more  than  t>00  trials,  was  2*5". 
The  temperature  was  11*  [51*8  F.].  According  to  the  ex- 
periments of  the  academy  the  time  of  the  propagation  of 
sound  to  this  distance  through  the  air  should  be  ^'79'',  at 
this  temperature;  from  which  if  we  deduct  2*5',  the  inters 
val  observed,  we  have  0*29''  for  the  time  the  sound  was  in 
'  being  propsigated  through  the  solid  substance.     1  his  result 

was  confirmed  in  another  way.  Two  persons  were  stationed 
at  the  opposite  extremities  of  the  canal,  each  furnished  witn 
a  halfosecond  watch  carefully  compare<l,  and  each  struck  al- 
ternately with  the  hammer  at  intervals  of  0,  15,  30,  and  45 
seconds.  The  time  of  the  arrival  of  the  two  sounds  was 
BOtcd;  and  the  sum  of  the  numbers  indicated   by   the 

watches 


night  be 
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ilc)i«a  ^arc  double  the  tiniE  of  thv  firDpagntioi 
I  MilMUim.  iiMtvfWiidmt  of  the  dilfi^rinice  ()ici 
iitvr*n  thcni.     Tttnt  the  liinc  of  the  Iramniis! 

•  feuiKl  \>f  TV^Hted  observntiuna  to  be  Q--i6 ',  niiij  of 
I  by  the  air  2-76".     Th«  lim  urault  diflers  from  l!mt  gi- 
ll bj-  ibe  iolervals  of  the  sound*  only  OO.T' ;  nnd  tin;  se- 
ll dillien  fiMni  the  tunc  dednced  from  the  obiervMioitK  of 
e  Maidenly  j II A  u  much:  mi  «^reemeiit  that  appf-nrs  to 


D  Ifae  r 


oltf. 


Mr.  Biot  hicewise  uhsm^ed,  that  at  thin  distance  the  low 
Ml  f'at«e  could  be  heard  perTetrtly  from  cue  eud  t»  the 
94hiif.  and  vith  sufficient  distii 


^^■rtle 


Sir.      LMclievin,   chiirf   eommiiwiry    of   ^wPiftiltAtT  unrf  f^*'' 
nit-pelrv,  h«i  wnt  from    Dijo-i  lo  the  Council  w  Mines  a  "^^ 
collvctiva  of  {tpecimens  of  rovkii,  intrreiting  on  account  nf 
■he  pari*  t-olouird  green  tlmt  tliey  contain.     Several  pievM 
«f  thr*  iione,  undu  Mlkeoiiabrecciit,  imfiropcrly  culkJ  chd- 
Kiy    of   Creuzot,  conlaining  the   sanie   sitbstotice,  hud 
I  f(iaiid  in  ahund«nce  on  the  mad ;  snd  Me«!<ra.  GiiJ'loR 
Ic  l.icTre  hud  ascertained,  thut  thi-  grcon  colour  wbd  nut 
ig  to  copper;  hnt  it  vih«  not  kuo«Ti  whence  they  came. 
Ie»  much  senrth  Mr.   LMcheiin  discovered  these  greets 
Tocka  ill  three  contiguou<)  mountains,  and   lound  that  they 
were  coloured  hyoxide  of  chrome,  combined  in  greater  or  Iws 
«)>i«ntity  "ith  filei,  alumine,  &c.     On  one  of  these  inouit- 
ias  he  met  with  the  graphic  granite,  which  aerernl  authors 
loned  a>  accomponyin);  the  emerald;  and  he  ir^ 
ids  to  search  for  ihis  stone  nlao,  which  Mr.  Vsuqueirn  has 
;red  to  be  aometimea  coloured  with  chrome.     Since 
r.   Drappicr  has  shown,  that  chrome  united  with  lead 
the  most  beautiful  of  all   yellows,  this  may  turn  to 
utidemhle  account. 
"Mr.  Simon,  of  Berlin,  has  been  making  soirie  ex|7eriments  Elec 
the  true  law  of  electric  repulsion.     Coulomb  uppeari  lo  "^ 
re  established  tliia  luw  by  means  of  tlit  tor»ion  of  wire  in  ih?  . 
-lectrieal  balance,  that  the  electrical  repulsion  ia  in  the  *''"' 
of  the  st[unre  of  the  diPtance.  To  prove  this  law 
his  audience  by  a  more  simple  and  firm  uppatuluH,  Mr. 
St  QOa  coaslr  acted  B  pair  of  scales,  all  iheparlaof  nhlch  were 


78  seiiiiTiFic  irfiws. 

Kisde  :0f  gliifls,  and  coated  with  gam  lac.  Ttiou^b  itiferior 
in  seasibility  to  Coulomb's  apparatus  it  appeani  tiulficiently 
aensible  for  experiments  of  this  kind*  since  each  degree  of  de* 
▼iation  of  the  tongue  of  the  balance  from  O  was  equal  to  th^ 
weight  of  0*04  of  a  grain.  The  result  of  Mr.  Simon's  ex- 
perimeuts,  the  circum^tunces  of  which  he  viiricd  in  every 
posbible  WaVf  whs,  that  the  electric  repair  ion  was  in  the  sim- 
ple inverse  ratio  of  the  distance.  In  triuls  with  the  gold  leaf 
electrometer  this  law  was  estHhIished  with  still  more  prif  ibioa 
than  in  those  which  he  made  with  the  pith  balls.  It  is 
to  be  observed,  that  Volta  has  always  denied  the  truth  of 
Coulomb's  law,  und  asserte(l,thatexperimeiits  with  the  elec«> 
trophorus  show  the  electric  repulsion  and  attraction  to  be 
simply  ia  the  inverse  ratio  of  the  distance. 
48reate«t  dei^  Mr.Tralles  has  found  by  a  very  simple  experiment,  tliut 
fUy  of  water,  the  temperature  at  which  water  possesses  the  greatest  den- 
sity is  at  3D*83°  F.,  or  4*35  of  the  centesimal  thermometer ; 
and  he  conceives  this  point,  being  more  fixed  than  that  of 
congelation,  should  be  taken  as  the  0. 
Standardof  Cons^idering  pure  water  at  this  density  too  as  the  proper 

jgc  ^ravi-  ^^.^  |.^^  upeciiic  gravities,  Mr.  Trallas  has  given  proper  for- 
muloe  and  a  table  for  calculating  specific  gravities  from  this 
unit  according  to  the  diderent  heights  of  the  barometer  and 
thermometer.  Mr.  Karstcu  has  adopted  these  formulae  iu 
calculating  the  specitic  gravities  of  minerals  from  his  own 
experiments,  with  more  accuracy  than  has  iihually  been 
done,  for  the  new  edition  of  his  Miuevalo^^ical  Tables  just 
published. 
Aoftwerto  In  another  paper  in  Gilbert's   Anuales  der  Pht/sicky  vuii^ 

Dalun^  tied  "  Principles  of  A reometry,  exhibited  in  the  uioat  geno- 

ral  manner,  and  applied  to  the  Vapour  of  Water,  us  a  Cri- 
tique on  the  Hypothesis  of  Daltoii,  and  on  soUiC  Calcula- 
tiousoftheDensityoftheVapourof  Water,"  AirTrall-cs  demon- 
strates the  insiiillciciicy  and  erioueouancss  of  Mr.  Dal  ton's 
hypothesis  of  the  mode  in  wliich  elastic  fluids  mix  with  each 
other,  and  the  constitution  oi'llR'  utnio^pherc.  From  the  expo- 
Specific  gra-  rimewts  he  quotes  the  specilic  i^iavity  of  the  vapour  of  water 
"tuy  of  vapour,  i^  to  that  of  dL'y  air  as  1  to  1*45,  in  equal  circumstances. 
From  the  results  of  the  experiments  of  Ijiot  and  Arrai^o 
compared  ^ith  tliosie  of  Gilpiuf  he  finds  the  density  of  dry 

air 


BlitCKTtPtC    HBW«, 

nodn  a  prcssore  or  O-76  m.  [■■Q-Q  inclies],  aiiJ  in  tlie  lit*  dry  a! 
tidniW  of  45%  =  0'00l'iC)gi8  of  the  di-nsity  ol'  tenter  at  ilie 
i*~inpl-Tanire  of  inelling  ice,  under  ec(»al  circutD«tancpii,  nnd 
Q-atl-iTJO  of  water  nt  ita  grculrtt  deniity.     The  i|)e(;ific 
ilf  of  lOfrcury  u  l3'4i)l>J4  nt  the  loinier  stDndiucl,  uiid  .n^  q, 
iOl'AS  nt  ifae  Utter. 
Xb«  pUni  ihiit  fiirnialieB  gum  funmoniacuni  U  not  knowa,  Plini 
liat  it  wnd  Hupiiosed  to  liir  of  the  mnbcIlircrouK  kind  from  JJ^^r 
the imxIe frequently  found  miicFd  willi  it.     Mr.  Wiild^-nouw 
Iwitcwr  tiBB  been  so  fortunate  ns  to  get  the  seeds  to  n^rnii- 
if  the  plant  produced  he  has  mode  a  netv  genui, 
ling  it  keracleiim  gumm/erum.     Ah  the  ro<R  of  tl>ii  plant 
ivrever  conlama  no  milky  juice,  be  tliiiiks   wf  eaniiot  jet 
cetuider  it  as  certainly  the  plunt  that  produces  llie  smnio- 


m 


^Hi«re' 


Mr.  Suersen  hns  given  the  following  mode  of  preparinn*  Rfodeof  prE^ 
bcrunic  acid.  Boil  four  ounces  of  benzoin  in  poiTder  with  I'";""!  b«-"<*- 
thrve  dtacbins  of  carbouiite  of  soda  in  aeuHicieut  quautilj 
•f  waier  for  nn  hour.  Txke  out  the  benzoin,  poivd^r  it 
afri-sh.  Olid  boil  it  again  for  half  an  bour  iu  the  *ame  liquor. 
Atxtr  tCTfrral  alteriiufe  boilings  and  jiondeHngs  the  soda  mil 
be  eutirclf  saturated  with  it.  and  five  drachms  of  very  pure 
benzoic  acid  may  he  precipilaleJ  from  it  by  tnenns  uf  sul- 
phuric arid;  which  i»  at  tlie  raleof  2f  ouDcesfroni  a  jraund, 

Mr.  HoM  had  obaervcd,  thnt  castor  01]  wns  completely  so-  Casior  oil  iv 

IfiMe  io    alcohol.     Mr.   Bucholz  hat  confirmed  this,  and  j,';^'""  *'"' 

■  th«y  unite  in  any  proportion.     Hence  its  liopbiiilitntiou 

tny  fut  oil  may  readilv  be  detected  ;  for  these,  though 

impletely  insoluble  in  alcohol,  do  not  intxwith  it  eK- 

hi   very    small    quiititities.     Tims  CO  drops  of  tilcuhul 

ilreitdrops  of  oil  of  almonds,  3  of  poppy  oil,  1  uf  rape 

and  3  of  old  Unseed  oil.     With  the  aHgiutante  of  htat 

Uicy  would  diitiolve  more. 


with 


Dr.  Buxton's  spring  course  of  Lectures  on  the  Theory  w.ai^oltoc 
V»d  Practice  of   Medicine  will   be    commenced   about   the  turu. 
middle  of  January,  IBIO,  at  the  Medici  Theatre,  L^oiidou 
Uas(rti>l. 


:meteorological  journal. 

Far  DECEMBER,  180^, 

Kept  by  ROBERT  BANCKS,  Matheaiatiml  Instruuient  Miiker, 

in  the  SteavOp  Londov. 
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^^^^                     ARTICLE  I. 

^V  On  Atrinl  Navigation.     By  Sir  George.  CuLKY,  Burt. 

AiAVING,  in  my  former  communication*,  described  the 
graenil  principle  of  su|iport  in  aerial  nnviguiiou,  I  ehull 
proceed  to  show  how  this  principle  must  be  Hpplied,  »o  as  to 

1               SevermI  persons  have  ventured  to  descend  from  bailoons  D«cent  hj  a 
J^m  in  ohat  is  termed   a  parachute,  wliich  exactly  resembles  a  ^""  ""' 
^^Rifge  umbrella,  with  a  light  ^ar  suspended  by  cords  under-                           , 

^*'%»ill  be  in  the  recollection  of  many;   and  I  luokethe  remark 
for  the  purpo.se  of  alluding  to  the  conlinned  oscillation,  or 
wnnl  of  steadineM,  which   is   siiid   to  have  eiiilaii^ered  that 
bold   aeronaut.      It   is  very   reniurkable,  that  the  outy  ma- Of thewoni 
chines  of  this  sort,  which  have  been  constructed,  are  nearly  L°'i's,'*,j',' "•- 
of  the  worst  possible  form  for  producing  a  steudy  descent.  !•«>'>■ 

^^  the  purpose  for  which  they  are  intended.     To  render  this 

^H                              •  SeeJoumil,  to).  XXIV,  p.  1G4. 

^K    Vol.  XXV.  \o.  113— Fe».  1810.            G          subject 

S2  •I'  AtftlAL  VATieiTIOy. 

Subility  of  a  sUbject  more  (kfhiliar,  let  us.recollect,  that  in  a  boat,  nwim- 

ming  apon  water,  its  btability  or  ttiAiess  depends,  in  go 

^lera)  terras^  upon  the  weight  and  distunce  from  the  centre 

of  the  section  elevated  above  the  water,  by  any  s^iven  heel 

of  the  boat,  on  one  side ;  and  on  the  bulk,  and  its  distance 

from  the  centre,  which  is  immersed  below  the  water,  on  the 

*other  side;  the  combined  endeavour  of  the  one  to  fall,  and 

of  the  other  to  swim,  produces  the  desired  effect  in  a  well 

constructed  boat.     The  centre  of  gravity  of  the  boat  being 

more  or  less  below  the  centre  of  suspension  is  an  additional 

caus^  of  its  stability. 

Effect  of  a  pa-      Let  us  now  examine  the  effect  of  a  parachute  represented 
nchulr,  ^at       .      ^  g    p\      J     pi^  III      ^jj^„  j^  i,^  Yic^^  d  j„^    ^^ 

coinnioDiy  .... 

luadey  sition  a  b^  the  side  a  is  become  perpendicular  to  the  cur* 

Tent,  created  by  the  descent,  and  therefore  resists  with  its 
grreatest  power;  ivhereas'the  side  b  is  become  mure  obli()iie, 
and  of  bourse  its  re^ihtance  is  much  dimifiished.  ^  In  the 
instance  here  represented,  the  angle  of -the  parachute  it:ielf 
IS  144%  and  it  it  supposed  to  heel  18%  the  coniparative  re* 
tistance  of  the  side  d  to  ihe  0ide  6,.  will  In:  as  the  square  of 
the  line  a,  as  radius,  to  the  square  of  the  sine  of  the  angle 
"if  h  with  the  current;, which,  being  54  degrees,  gives  the 
resistances  nearly  id  the  ratio  of  1  to  0*67;  ^^^d  this  will  be 
tieduded  td  only  0^544,  wheu  estimated  in  a  direction  per«- 
pendicular  to  the  horizon.  Ileuce,  so  far  a:i  thi^  form  of 
'  the  sail  or  plane  is  re«^rded,  it  operates  directly  in  o{)posi- 
tion  to  the  principle  of  stability;  for  the  side  that  is  required 
to  fall  resists  much  more  in  its  new  |>osition,  and  that  which 
*  is  required  to  rise  resists  much  lt*ss;  therefore  complete  in- 
version would  be  the  consequence,  if  it  were  not  for  the 
weight  being  suspended  so  very  mnch  below  the  surface, 
which,  counteracting  this  tendency,  converts  the  eObrt  into 
a  violent  oscillation, 
and  at  itouf(bt  On  the  contrary,  let  the  surface  be  apjilied  in  the  inverted 
Mba  made,  position,  as  represented  at  C  D,  Fig.  ^2,  and  suppose  it  to 
be  heeled  to  the  same  anjile  as  before,  refiresehted  by  the 
.  dotted  lipes.c  i/.  Here  the  exact  reverse  of  tl>e  Tormer  in- 
stance takes  place;  for  that  side,  which  is  required  to  rise, 
has  gained  resistance  by  its  new  position,  and  thut  which  is 
required  to  sink  has  lost  it;  so  that  as  M.ach  power  operates 

to 
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e  the  equili'jni 


n  thU 


o|ifrutioii  very  muuh  rcaeinbliiig  what 
pUcc  111  thf  cumiuoii  lioBt*.  ■ 

Tbiaaojiplur  form,  with  tin-  B|»tz  dm 
of  ttatilit)'  iiiaerml  nHv'i<;u)iiiii ;  ijn 
iU»)>rod  the  weiijlit  all^iiljet)  toit.i 
|||iroa!;b  the  ait,  mual  present  d  slif-litlj 


iward,  is  the  diirf  Ra^is  of  *tab 
IS  tht  sheet  »hitfh  ''"^.'J'  ""'*' 
t:i  Korizfliital  iiu'.h 
ciKsve  huHaci-  in 


»nglc  »iUi   ihe  currem,  this  prmcij'le  cuii  only  be 
the  iHli-ral  csteiiaion  of  the  sheet;  and   ihi*  mojl 
EfltFClualk  prevents  uiiy  rolliug  ot  the  lanchme  fxoin  vidi;  to 
I  lent":,  the  section  of  iheiinerltd  [larach  Jti-,  J-ii;.  'J, 
:  Kinally  well  rtpreatnl  the  crosi  Kctioa  of  a  sheet  for 
vigutiur). 

The  gnijciplc  of  stHbihty  iti  the  direction  of  the  path  of  Piintiple  of 
e  marhiiie,  must  be  derived  from  a  ditfereiit  source.     Lft  "li, ,    .k" 
.   Fig.3,  be  a  longiludiual  section  of  n  sail,  and  let  C  pulhofihenw- 
ilicratreof  resi^tjuice,  nhich  experiment  show^  lo  he  "''"^' 
gonsidenihly  more  forward  than  the  centre  of  the  sail.     Let 
^  D  b<t  dtHu  n  iierpvnditular  to  A  B,  and  Id  the  centre  of 
l^ratilj  of  the  machine  be  at  any  [loiiit  in  that  line,  as  at 
I).     Theo,  if  it  be  projected  in  a  horizontid  path  with  ve- 
locity enough  to  support  the  weii^hl,  the  machine  will  retain 
I  relative  position,  like  a  bird  in  the  act  nf  skimming;  for, 
tiwiilf;  C  B  perpendicular  to  the  horizon,  and  D  E  paral- 
1  to  it,  the  line  C  E  will,  at  !:.onic  particular  nioiueot,  re- 
tupporting  power,  uiid  likewise  its  op|ionent  the 
btfij^bt;    and  the   line  DE    will  represent   the  reUrding 
WIT,  and  its  tHjiiiviilent,  thut  portion  of  the  projectile 
■rte  e»[iended  in  overcoMiin)^  it;  hence,  thenevunons  pow- 
»  beta;^  exacll;  bahuici'd,  there  i«  no  it- iiJeocy  in  the  ina- 
l^foe  but  to  proceed  in  it*  putb,  with  lU  remuiiiing  portion 
r  ptojedik-  force. 
Tbc  htability  in  Ihii  position,  aming  from  the  centra  of  Rernaikublt 

I    *  A  itrr  litople  e)l|ieiinicnt  «ill  ihav  <he  'lulh  of  lliU  itiEur^.  T<ke 
Kri'TvlM  pi(i«.0f  writing  WI>er,  and  fulHini  up  ■  imill  jirr.inn,  ioths 

•ht  m  iMeipeiE,  *iji1  Idiiiif  tt  fMr  riniu  inr'>iele>it,  il  will  jtu'tjy 
lervcitl*!  jxiuion  lo  ih.'  fiaiiinl.     Iiiven  II,  tail,  if  Ibu  welkin  ba 
I,  il  C(li»  ilicll  iiitljmlj. 
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g4  '^^    AFklAl   RAVIGATtOlf. 

circum^unce    gravity  b^ing  below  the  point  of  suspension,  is  aided  by  a 
bilUy*         ***  remarkable  circumstance,  that  experiment  alone  could  point 
out.     In  very  acute  angles  with  the  current  it  appears,  that 
the  centre  of  rebistance  in  the  sail  doi'S  not  coincide   ivith 
the  centre  of  its  surface,  but  is  considerably  in  frbnt  of  it* 
As  the  obliquity  of  the  current  decreases,  these  centres  aj>- 
proach,  and  coincide  when  the  current  becomes  perpendi- 
cular to  the  sail.    Hence  any  heel  of  the  machine  backward 
or  forward  removes  the  centre  of  support   behind  <^r  before 
the  point  of  suspension  ;  and  operates  to  restore  the  original 
position,  by  a  power,  equal  to  the  whole  weight  of  the  ma- 
chine, acting  upon  a  lever  equal  in  length  to  the  distance 
the  centre  has  removed. 
A  rudder  ne-        To  render  ihfe  machine  perfectly  steady,  and  likewise  to 
tflMLli7uil  of*t  ^"^^^^  ^^  *^  ascend  aud  descend  in  its  path,  it  l>ecomes  ne- 
hini,  cessary  to  add  a  rudder  in  a  similar  position  to  the  tail  in 

birds.  Let  F  G  be  the  section  of  such  a  surface,  parallel 
to  the  current;  and  Uft  it  be  capable  of  moving  up  and 
down  upon  G*  as  a  centre,  and  of  being  fixed  in  any  posi- 
tion. The  powers  of  the  machine  being  previously  balanced, 
if  the  least  pressure  be  exerted  by  the  current,  either  upon 
the  upper  or  under. surface  of  the  rudder,  according  to  the 
will  of  the  aeronaut,  it  will  cause  the  machine  to  rise  or 
fall  in  its  path,  so  long  as  the  projectile  or  propelling  force 
is  continued  with  sufficient  ener«»;y.  From  a  variety  of  ex- 
periments upon  this  subject  1  find,  that,  when  the  ma(*htiie 
is  going  forward  with  a*  snperahundant  velocity,  or  that 
which  would  induce  it  to  rise  in  its  path,  a  vrry  steady  ho- 
rixontal  course  is  ettected  by  a  con&ideiable  (lepre.ssion  of 
the  rudder,  which  has  the  advantaj;!  of  making  use  of  this 
portion  of  sail  in  uidin:;  the  support  of  ihe  weio-ht.  Wlien 
the  velocity  is  becoir/mg  less,  as  in  the  art  of  alighting,  then 
the  rudder  must  gradually  recede  from  tins  po^ition,  and 
even  become  elevated,  for  the  purpose  of  preveiiiin«;  the 
machine  from  sinking  too  nuic^h  in  front,  owiu;^  to  the  com- 
bined effect  of  the  want  of  projectile  force  sufiiritnt^to  sus- 
tain the  centre  of  gravity  in  its  usual  position,  and  of  the 
centre  of  support  approat  hing  the  centre  of  the  sail. 
f'aci»i#«T  ««c  of  '^^^*^  elevation  and  depression  of  I  he  machine*  are  not  the 
ihomddeok       qoIv  purposes,  for  which  the  rudder  is  dcslgaed.     This  ap- 

peiiduj^e 


I   AKRUt    KAVIU/TION- 


Ailu!^  otu^t  be  furnishpil  with  a  vertical  suil,  and  b«  < 

dbic  of  titrninK  from  »ide  lo  iide,  in  Hdditinii  to  its  oti 

rementt.  which  effects  the  com^ilrte  stteni^e  of  the  v 


ion  which  the  support,  tfendiness,  Expenrntnl) 
id    8l.-er«se.  of   ri^sseU  for  aerial  I:!!^,^"',^^' 


I  thvMpriuciiili 

vif^tifui,  dciieiidi  liHve  beeii  ubundiintly  verilifn]  by  e\pe- 

dIs   both  upon  II  univll  und  u  liir^-e  soile.     Lout  yenr  [ 

:  a  machine,  baviii<r  »  suiTiice  ol'  3U0  squnre  feet,  which 

ivi-uleiitullj  broken  before  thertr  »as  au  opportunity  of 

rig  the  efft<'t  of  the  propelling  uppuratos;  but  its  steer-    ■ 

and  »le.idiiietm  were  pcrfeutly  proved,  and  it  wuiild  sail 

(|IH-1)*  downward  ia  nay  direction,  according  to  the  set 

tbr  rudder.     Etfen  in  this  state,  wlien  any   person  rau 

-want  in   il>  with   hia   foil  itpeed,  taking  advantage  of  a 

B  breete  in  fionl,  it  wuuld  bear  upward  so  strongly  as 

rcely  to  allow    htm  to   tomh  the  ground;   and   would 

(iiently  lift  liiid  up,  and  eonvey  iiiiii  eeretal  yards  toge- 

The  lje*t  ntode  of  producing  the  pro  pel  tiii'^  power  is  the  Tlie  b«t  ino<la 

only  thiiiK,  that  r^maina  yel  untried  toward  the  completion  "^  pi«lucjng 

■'  "  '         ,  '  ttiQ  |iropelliuf 

of  the  invention.    I  am  preparing  to  resume  my  e^penmeuls  power  onl>  re- 
n|>OH  ihit  mbject,  and  slute  the  following  observalions,  in  ">"'"■ 
the  iiope  that  olliers  may  be  induced  lo  give  their  attentiou 
tonanls  expediting  the  attainment  of  this  art. 

The  net  of  flying  is  continually  exhibited  to  our  view;  fi^gliiufbiidi. 
aoti  th«  prineiptes  upon  which  it  is  eifected  are  the  Miue  as 
tlwMe  before  staled.  If  un  attentive  observer  exitrnines  the 
viift  of  n  wing,  he  will  perceive,  that  about  one  third  part, 
htwsrd  the  extreme  point,  is  turned  obliquely  backward; 
this  being   the  ouly  portion,  that  has  velocity  enough  lo  * 

Qvertuke  the  current,  piissing  eo  rapidly  beneuth  it.^when  iu 
^tki*  uofavotiruble  position.     Hence  this  is  the  only  portion 
>t  gives  any  pro|>elling  force. 
I  make  this  more  intelligible,   let  A  B,  Fig.  4,  be  n 
lu   nf  this  part  of  the  wing.      Let   C  D  repre>.ent  ibe 
ity  of  the  bird's   pHth,   or  the  current,  and   ED    that 
le  n  iiig  in  its  waft :  then  C  £  will  represent  the  luugni- 
e  and  direction  nf  lilt  compound  or  actual  current  strik- 
g  the  under  *uif«ce  of  the  «iiig.     Siippo.e  E  F,  perpen- 
dicular 
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jdiealar  tp  A  B»  to  represent  the  whole  pressure*;  E  G  beings  * 
parallel  to  the  horizon,  will  represent  the  propelliu*;  force  ; 
and  G  F,  perpendicular  to  it,  the  supporting  power.  A 
bird  is  sup^iorted  as  effectually  during  the  return  asdurinj^ 
\  ihp  beat  of  its  wing;  this  is  chiefly  effected  by  rectfiving  the 
resistance  of  the^  current  under  that  portion  of  the  wing 
next  the  body  where  its  n^ceding  motion  is  so  slow  as  to  be 
of  scarcely  any  effect.  The  extreme  portion  of  the  wing, 
owing  to  its  velocity,  receives  a  pressure  downward  and  ob^ 
liquely  forward,  which  forms  a  part  of  the  propelling  force} 
«  imd  at  the  same  time,  by  forcing  the  hinder  part  of  th^ 

middle  portion  of  the  ^iog  downward,  so  increases  its  un^le 
.    witii  the  current,  as  to  enable  it  still  to  receive  nearly  its 
usual  pressure  from  beneath. 
Fligjhtof^he       As  the  common  rook  has  its  surface  and  weight  in  th^ 
^mmon  rook,  j^tio  of  a  square  foot  to  a  pound,  it  may  be  considered  as 
a  standard  for  calculations  of  this  sort;  and  I  shall  therefor^ 
state,  from  the  average  of  many  careful  observations,   thq 
movements  of  that  bird.     Its  velocity,  represented  by  C  D, 
Fig.  4,  is  34*5  feet  per  second.     It  moves  its  wing#up  and 
down  once  in  flying  over  a  space  of  12'Q  feet.     HencC)  as 
the  centre  of  resistftnce  of  the  extreme  portion  of  the  wing 
moves  over  a  space  of  0*75  of  a  foot  each  beat  or  return, 
its  velocity  is  about  4  feet  per  second,  represented  by  the 
line  E  D.     As  the  wing  certainly  overtakes  the  current,  it 
must  be  inclined  from  it  in  an  angle  something  less  than  /* 
for  at  this  angle  it  would  scarcely  be  able  to  keep  parallel 
with  it.  unless  the  waft  downward  were  performed  with  more 
velocity  than  the   return  ;   which  may  be  and  probably  is 
the  case,  though  these  movements  appear  to  be  of  equal 
duration.     The  propelling  power,  represented  by  E  G,  un- 
der these  circumstances,  cannot  be  equal  to  an  eighth  part 
6f  the  supporting  power  G  F,  exerted  upon  this  portion  of 
the  wing;  yet  this,  together  with  the  aid  from  the  return 
of  the  wing,  has  to  overcome  all  the  retarding  power  of  the 
iiurface,  and  the  direct  resistance  occasioned  by  the  bulk  of 
the  body. 
Veryacutean-      It  has  been  before  suggested,  and  I  believe  upon  good 
fitJefn^hcfr"^  grounds,  tliatvery  acute  angles  vary  little  in  the  degree  of 
resbtaxicf.        fesittance  -tljpy  make  under  a  sknilar  velocity  of  current. 
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llrnce  il  ia  probiifllei  that  tliia  proprllin^  purt  of  ihe  wini; 
rt*(riv«;»  little  more  l(iun  its  tomuion  proportion  of  rMiil- 
•iirt,  cliiriii)(  tlie  wafl  clowiiwiitd.  If  It  bf  tuken  at  one 
thinl  of  the  whole  snrraee,  tiiid  one  eighlli  of  thia  bt-  al- 
>•><*«■]  w»tlie  pro)K:Uiii^  pouer,  it  will  only  uroouut  to  one 
tnLiitt-roiirtli  of  llie  wcn;hl  of  tlie  bird;  and  evi-n  tliis  ia 
r».^rtrd  only  hulf  the  duriitiott  of  the  flight.  The  power 
rmomI  it)  tl>«  return  of  the  wing  must  be  udded,  lo  render 
Uiia  vtalviueiit  corrct-t,  nnd  it  is  dilBcutt  to  eBtimnti.'  thii,; 
yet  the  rollowiii;;  Btnteiiie»t  yroves,  tlint  a  grtuier  dej;ree  of 
|MVf>ellin};  force  ii  obtained,  upon  Uie  wliok,  tliaii  the  fote- 
goiii;;  obKrvotions  will  jnsiify.  Suppose  the  lar^eit  tircl* 
that  can  be  de»cfibed  in  the  brenut  of  a  crow,  to  he  W 
IDi  Itn  ill  arcu.  Sni'li  u  nurfaee,  niuving  ut  ihe  velocity  of 
34-5  fvrl  pi^r  second,  would  iii«el  u  reiistinice  of  0-C16  of 
u  pound,  which,  reduced  by  ilic  proporiioii  of  the  re»int- 
ance  of  a  sphere  to  its  grent  circle  (^iven  by  Mr.  Robins  &■ 
1  lo  2-^71  IcBies  u  teniMiKice  of  W(I95  of  a  pound,  had  tb« 
brcKst  bt-en  heiiii&phcrical.  It  is  probable  honeter,  tltnt 
the  curire  made  us«  of  by  Nature  to  avoid  resistuncr, 
bring  »o  exquioitely  adapted  to  its  purpose,  iviil  reduce  this 
qaantity  lo  one  half  leis  than  the  resistance  nf  the  sjthere, 
«htc-h  would  ultimately  leui'c  0*0475  of  a  pound  ns  Hom^ 
wb«t  apprijacliing  the  true  rcMstaiice,  Unless  tliercfure  the 
Tetum  of  the  wiii^  gives  a  greater  degree  orpro|>elliu!^  force 
than  the  beat,  wbith  in  iniprobiible,  no  such  reiistance  of 
the  body  could  \»!  suituineil.  Hence,  lliouj^h  ihe  ey»  chr. 
not  per<Yi*e  any  distinction  between  the  velocities  of  tht 
brat  mnd  return  of  the  wing,  it  probably  exists,  and  ex- 
peiiinuit  aluiie  can  deterniiue  the  proper  ratio*  between 
tbe«n. 

Fr«in  these  observatiooa  we  may,  hrwever,  be  justified  Theactorfly- 
I    lh«   remark — that  the  act  of  flying,  when  properly    "1- {"f^  ^'^''^"|™ 
(■led  by  the  Supreme  Author  of  every  power,  requirea  lew  tlian  cummoiv- 
iiatbau.  from  the  appearance,   ia  inppoaed.  Ij-uppowd, 

[  0nmptim,  ^ov.  G(h,  lao^. 

(To  l>*  tOHlinittd  in  ovr  next.)  ^ 
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S  I  am  not  conscious  of  having  been  influenced  by  any 
worse  motive  than  the  love  of  inquiry  and  truth  iu  the  pro:^ 
secution  of  the  experiments  on  germination  and  respirationt 
which  you  have  done  me  the  honour  of  inserting  in  your 
valuable  JoumaU  I  the  more  readily  notice  the  ramarks  of 
your  correspondent  J.  F«  in  the  last  number*,  being  per- 
suaded they  were  made  frooi  th|e  purest  intentions  of  doing 
justice  to  the  talents  and  exertions  of  a  very  respectable  iu^ 
dividualf  and  correcting  what  may  have  i^ppeared  tp  him 
^  have  the  semblance  of  misrepresentation* 

I  entreat  it  may  be  understood,  that  in  speaking  of  Mr* 
£llis*s  work  nothing  could  have  been  farther  from  my 
thoughts,  than  any  wish  to  lessen  its  merit,  or  detract  from 
its  value  in  the  public  estimation.  Mr.  Ellis  thought  pro- 
per to  attempt  the  establishment  of  a  new  fundamental  dpc^ 
trine  in  chemical  physiology;  and  for  my  own  part  being 
warmly  attached  to  the  more  plain  and  simple  manner  of 
explaining  the  same  phenomena,  I  presumed  to  lift  up  my 
feeble  voice  against  the  innovation,  with  what  succefs  can- 
not at  present  perhaps  be  determined. 

Upon  referring  to  Mr.  Ellis's  work  and  my  papers,  1  be« 
lieve  it  will  be  found,  that  the  question  at  issue  is  precisely 
this.  Do  seeds,  plants,  and  animals,  during  their  respective 
fauctions  of  germination,  vegetation,  and  respiration,  ab- 
sorb oxigen  gas  and  emit  carbonic  acid  gas?  Or  is  solid 
carbon  given  out,  and  by  uniting  to  the  oxigen  gas  exteri- 
orly to  the  seed,  plant,  or  animal,  does  it  form  the  car- 
bonic acid  gas  produced.^  Mr*  Ellis  is  of  the  latter  opi- 
nioDy  and  his  work  is  written  expressly  to  demonstrate  it. 
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crimentg,  nnd  iiiatilal^sa 
Among  those  quoted  i; 


c  piwage  <£ 


quite*  H 

of  his  own   in   support  of  i 

of  Bichut  ulluded  to  by  J.  F.     Now  llie  mineral  teii- 
deacy  of  Mr.  Ellis's  work,  as  farns  it  concerns  rcsplrution, 
ii  lo  prove  the  inipohbihiility  of  oxigeti  g.a  btri:!)^  absorbed  by 
the  blood  in  the  liin^s  during  re^piiution.     In  my  puper  1  Bichut  vxpF. 
^Jbteim),  it  nus  wonderful  tbat  Mr.  Ellis sbould  adduce- 1 be  "^. 
jBKpcnio«ii1s  of  liii'hut  in  support  of  this  propoMlioii,  whtn  il 
BKrhatttaled  it  a*  atlbrding  n  "  proof  of  tiie  jiussa'^  of  Bir         ' 
tnto  ttif  blood  throu^'h  the  liing^,  in  uddllion  to   that  of 
healthy  respiralion,"      And  I  now  add,  in  it  not  nlno  vrrff  kw- 
arcov>ilal.le,   how    Mr.  EMi*  should    have  overlooked  those 
ri  IT' inn  Stan  res,  ohich  inuBt  destroy  alt  aiiulogr  between  the 
absarptioii  of  mr  in  the  lungs,  and  the  injection  of  u\v  into 
tbereueU? 

I  very  niiicb  hope  neither  your  oorrespondeut  J.  F.,  nor  g^i  ,(,j  g, 
Biir  nfyonr  raiders,  will isuspeot  nieofenlerDiininj^BOprepos-  if--"  do"  h 
terous  a  notion  as  that  of  the  OYi^en  \^e,s  entering  the  blood  „,  j,  ,^  ^y 
vrsceU  and  continuing  there  in  an  aeriform  state.     Ou  the  micalty  en 
■contrarj-  I  have  cxpredsly  dcdaed,  tiint  death  must  be  the  [^J^  "" 
rmiseqtience of HUfh  on  event,  nodoiibt  byita  niechnuienlui- 
lion  in  iinpedtngthe  circnlaiion  of  the  blood.    I  contend,  the 
oxigen  gKs  is  absorbed  chemically  by  the  blood,  which  tliua 
Eiecninps  changed  from  vcuoiib  to  arterial:    the  air  conse- 
quently lose*  its  elasticity  and  uieehanicul  ogeiicy,  as  mnch 
as  wlieu  it  iit  combined  with   a   metal  or  base  to  form   an 
oxide  or  acid. 

Mr.  Ellid  Mppenrs  to  have  rested  his  principal  argument  Mi.  Rllii  i 
■gainit  the  sbnorption  of  oxigen  gas  by  the  blood  upon  what  !'"*'*<  iti' 
he  conceives  lo  be  the  impossibility  of  any  rbemical  attrac-  meiiitx.iufi 
tion  taking  place  between  them,  on  aceount  of  the  inleqio-  p^-'^e"!*  t' 
sell  mi'rabrane,  wliich  separates  the  air  in  the  lungs  from 
the  blood  in  the  irssels. 

To  prove  the  coutrary  of  this,  suffer  any  email  animal  to  The  cnntr: 
<lie  in  oxigen  gas,  and  immediately  lay  bare  the  thoracic  P*"**^ 
rtn  I  observe  them  carefully  for  snme  time,  and  you  will 
n  gradual  change  take  plnt-e  in  the  colour  of  the 
the  lungs  particularly.    Compare  this  with  another 
jnat  opened,  and  the  difference  will  be  more  obvious.     Also 
namine  the  bruin  of  an  aiiimul  recently  dead,  the  veins  of 

Uie 


<liem 

mt. 

^plood, 


th€  fMa  nitttef  will  appear  qqite  purple;  but  after  a  littlt'^ 
time  they  will  begin  to  asAume  a  degree  of  floridity^  which 
can  be  accoHote:!  for  in  no  other  way  than  by  the  absorp- 
V  Ae  tbiorp-  ^i^u  of  oxigen  gas.     Here  then  it  seems  the  membranes  are 
when  a  mi^ro-  "^  positive  impediment  to  its  absorption*     And  if  this  b^ 
bna«iui«r*      feadily  happen  in. deaf  anima^s^  with  how  much  more  faci- 
lity must  it  occur  in  those  pOHsesnng  vitality? 
Peatbfrom  If  an  animal  be  killed  by  injecting  air  into  the  jup;nlaror 

l»}»ctinK  »ir     ^yjy  ot]|cr  vein,  it  h  not  fair  to  infer  the  nonabsiirptiou  of 
loio  a  vein  ao.  ,         iitit  111  .i*. 

proof,  that  it    oxigen  gas  by  the  blood  throogh  the  mugs;  m  the  former 

cannot  be  ab- instance  the  point  of  contact  is  very  trifling,  and  the  absorp« 

blood  in  th«     ^'^^  ^^  course  limited ;  neither  is  there  any  mode  by  which 

^Bf^  the  carbonic  acid  jga%  can  be  emitted.     The  healthy  func- 

tions  of  the  vessels  therefore  must  be  destroyed,  and  the 

animal  die.     hi  the  lungs  it  is  very  different.     The  human 

lungs  expose  nn  immense  surface,  not  less  than  SIQOThm^'*^^ 

inches,  or  teu  times  more  than  the  whole  body ;  and  it  is 

.   obvi  JUS,  that  the  chemical  action   betwcfen  the  air  and  the 

btood  must  be  considerably  influenced  by  the  surface  o^f 

contact. 

difficulty  to         It  is  not  so  difficult  to  prove  the  absorption  of  oxigen  gat 

acrount  for      jjy  ^^^  blood,  as  to  account  satisfactorily  for  the  formatioa 

•r  carbonic      ®^  ^^  carbonic  acid  gas  emitted.     That  it  ought  to  be  con* 

acM.  sidered  excremeutitious,  and  as  the  effect  of  the  absorptioQ 

of  the  oxigen  gas,  is  my  firm  belief.     Natbre  is  so  wise  iq 

her  laws,  that  she  will  not  permit  continued  repletion  with* 

out  some  adequate  evacuation.     The  oxigen  gas  no  doubt 

acts  as  a  nutrient  and  stimulant  to  the  blood,  the  carbonic 

acid  gas  being  the  superfluous  matter  carried   off.     And 

turely  it  must  be  much  more  easily  ext^ricated  in  an  aeri- 

Carbonic  add   form  than  a  solid  state.     My  experimeitls  on  germination 

fas  iriT«n  out   evinced  with  how  much  facility  this  gas  is  gi^en  out  by  seeds 

aooxieeiTcw'  '"  ^  variety  of  instances,  even  when  oxigen  gas  is  not  pre- 

H  present.  ■      sent;    as  also  in   spontaneous  and   putrid  decomposrtion. 

Hence  it  appears,  there  need  not  be  so  much  difficulty  thrown 

in  the  way  of  rationally  accounting  for  it,  when  produced 

by  the  healthy  functions  of  plants  and  animals;  for  in  the 

former  case  at  any  rate  no  reference  can  be  made  to  the  is* 

fuing  of  the  solid  c:bhon,  and  its  uniting  to  the  oxigen; 

41^  can  I  «ee  zn^  vuflicient  reason,  why  the  carbonic  acid 

mar 
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maT  not  be  Tonn^  iiileriorly  yi  llie  uaiinal  or  plant,  u  nrll 
ia  niiv  rw^r  !m  in  ike  otiier, 

1  am  i:«nHin  it  wus  not  my  wt*))  to  quote  Mr.  Ellis's  viovk  M>  EIILi  (d- 
uafWirly.  nii'l  1  do  not  conceive  I  have  done  no.  However  ! 
p»  f  our  rorn-^fio mien t  J.  F.  tliiiika  I  ahoulii  hpvc  ffnder- ci 
Ul(«D  ta  iltpwrutlur  tlmt  Mr.  Ellis  c-oiilritdictrd  liimaelf. 
llian  tliat  lie  pt^iirttcd  ihe  ex|ieriiiieiils  of  Bicljat,  for  lii* 
ta^fat'tion  1  ^lU^t  intoQn  liiiii  I  coiitJ  onaily  huvt-  done  »o, 
if  St  be  ulmitted,  thai  two  exjieriinenis  of  an  up^ro^ite  na- 
ture, raenlinnnl  (loubtlew  to  prove  ilie  iriilh  of  the  gunerul 
pre|>ti!^ilion,  rnti  tie  i-nosirlered  ii  eoiitruilution.  Iti  |ib'^ 
118  nfW  wofk  U  llie  I'liiluuiitt;  |iMBS.nL;i'.  '*  Nor  when  uir 
*■  ■«*  farced  down  the  wirid|>i|ie  of  a  d"g  in  the  experi- 
"  menu  wT  Dr.  H;ih*t  ««»  it  alile  to  pass  into  the  puluio- 
-**  ntuy  artery  or  veins  ^*  «iid  ut  jxi^fe  I^d,  "  By  forcing  air 
"  thronKh  the  windpipe  into  the  liitipt  with  a  syringe,  and 
-  4-Mifiiii»i;  it  there,  )>e  (Mr.  Bidiut)  Ims  mude  it  to  enter 
"   into  the  titood  vessel"." 

Icanoot  takclriive  of  your  cOf  respondent  without  remarli- 
iny  ppOD  iho  uuHiimeM  of  hin  siiitemeiit  in  hia  puHtHcrijit.  I 
appeal  to  youneir  and  readers  if  lie  Imve  (tated  ihe  que»>tiou 
■t  inktie  with  aci-umcy:  und  us  to  his4ejiiiin);  to  the  Hide  uf 
Mr.  Ellis  on  account  of  the  ex|iennientB  of  Memrs.  Allen  p^p, 
Ui4  I**^P]~"  "id  olhirti,  [  ctiii  ftiity  Hiy,  the  &lron<; i rnpre^sion  *^  ^ 
M  iiiy  nitod  at  thetline  I  reud  (hem  was  directly  the  revir 
In  the  acrount  of  the  eNperiiiiwts  of  Messrs.  Allrn  nud 
Pt^ys,  at  pitge  3U3  of  tht  2-2d  \o\.  of  your  Journal,  in  the 
fcllttwing  postage.  "  In  this  recilal  of  experiments,  which 
"  have  occupied  a  coiiHdcruble  portion  of  time  and  atten- 
••  lio«,  "*  hjive  endeavoured  to  give  u  plain  stiitemeut  of 
"  Hex*,  ftoro  which  *very  one  may  draw  coiirlusiuiis  for 
**  himvir."  Cleurly  showing  their  own  niiods  were  by  ntt 
(Beans  made  up  to  decide  upon  the  trulli  of  any  particuW 
J  pai,'eit  run*  thus:  "  When 
«ith  dittrL-stiing  circunistauces,  ua 
ncnts,  l/iere  ii  reaiuu  to  eanetude, 
I  it  ab^otbrd;  and  in  the  last  of 
irk,  that,  »9  ihe  o\i^eh 
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theory.     And  i 
••  rnpimion  is  attended  w 
I*  in  (he  14  and  IS  ex^iei 
**  that  «  portion  of  otSget 
"  th*ae  experiment*  v 


>  d^creaa^  in  <iuautlty,  [x^rctplion  gradually  c 


^  oil  TBB  DIONJEA  MUSCIPUI^. 

which  of  coarse  wonld  be  gorerned  by  light,  heat,  or  mois- 
ture) ;  that  I  shall  not  endeavour  to  refute  it* 
The  eontrM.        We  have  now  ueen,  that  the  coqtraction  of  the  leaf  of  the 
'iioo  b  owing    dionca  m  uscipuU  takes  place  in  conseq^uence  of  the  applica* 
tiwi  of  a  stimulus ;  and  that  it  does  not  seem  probable,  that 
this  action*  can   be  explained    on    mechaiiical  principles. 
What  inference  then  must  we  draw  ?  in  my  opinion  we  most 
again  be  forced  to  infer  the  same  conclusion  as  we  did  witth 
respect  to  the  species  of  drosera,  namely,  that  this.pl^nt  is 
possessed  of  an  inherent  power»  by  which,  when  stimulated, 
it  is  enabled  to  contract;  and  if  this  inference  be  Just, , we 
,  would  say,  that  the. leaves  possess  irritability. 

io  considering  the  motions  of  this  plant  it  must  aU«y9 
be  remembered,  that  it  seems  to  move  purely  in.  consequence 
t>f  the  application  of  a  stimulus. 
Semitic.  I  shall  next  proceed  to  the  mimosta  pudica.  Tt  is  well  known, 

ContnLction  of  '^  ^^  ^^^®  *  leaf  of  this  plant  similar  to  what  is  represented 
its  buTcs.  PL  HI,  tig.  5,  and  then  by  means  of  a  pair  of  scis^ars  (com* 
«  uletely  dry),  cu:  off  half  the  pinnula  A,  tliis  piuaula  will 
ANitract  at  its  joint  either  immediately,  or  in  a  few  secondi>; 
its  neighbour,  or  opposite  pinnula,  li,  closing  at  the  same 
time,  or  soon  after.  Th/e  pinnulue  A  and  B  baling  co;ne 
into  contact,  there  will  be  a  pau«*e  or  a  short  cessation  of 
motion,  but  ill  the  course  of  a  few  more  seronds  the  next 
pair  of  pinnnlse,  CC,  will  also  sluU  up,  and  the  same  will 
happen  with  every  pair  of  piniiulie  of  that  pinna  succes* 
♦ivelv;  only  with  this  difference,  that  tl)e  intervals  Ixtween 
the  kluitting  np  of  each  pair  of  pinnylre  will  beshorter,the 
iarthf r  they  are  from  the  pinnula  that  was  cut.  AAer  tlio 
whole  of  the  pinnulse  of  this  pinna  have  completely  closed, 
and  a  little  interval^,  then  the  joint  D  will  become  affected 
i.e.  it  will  l>enii.so  as  to  allow  the  pinna  to  drop  considera- 
bly. Neverthele'is,  the  motion  id  often  not  fo  obviou<t  in 
this  joint  as  in  that  to  be  mentioned.  A  longer  pause  will 
now  interTCiie,  in  pome  <*ase«  so  long  us  to  make  ns  snppriBe 
that  all  motion  is  at  an  end  ;  but  at  length,  the  joint  £  sud- 
denly bend*,  and  astonishes  the  l»ehoUler.  The, petiole  F 
T>ow  iust*'ud  of  forming  wn  ncnte  angle  with  the  htem 
above  the  joint,  forms  a  \cry  obtuse  angle  with  it.  We 
ahaU  now   have  ai^^tbcr    cessation   of  motion^    ond    tlirti 
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•IWjoirilTI  will«liti;litly  UrDil;  thainoalher  piiore;  thesaihut- 

tin|!  u^iof  ibvpnirofpiiinnlip,  U.onrl  noon  witliliip  Other  pin-  , 

BuliiF,  lill  the  wh(ili>  pinna  is  dot<'<I..TIie  motions  hvwcvvr  will 

not  tte an rrgulBriuthib pinna, UHlhcT  nere  in  tht^otber,  Tor  us 

the  (itnuula;  II  approacb  tlii^y  prc^M  fornurds  the  next  pair, 

aud    so    OH    wilh   all    the    resl.      li'  tve  like  aiinlherlearsi- 

fnilar  tn  that  of  whirli   I  have   ^ivcn   a  sketi^h,  ajid  cut  the 

ptntiulaof  the  pinna  A,  B,  C,or  D,  tig.  6,  in  thtf  same  man* 

utrt,  »  TBrit-ty  of  beautirul  experiments  in«y  be  niarle;  which 

will  strike  the  experimenter  with  amazement,  and  excite  an 

»Qxiely  ill  hii  mind  to  ascertain  the  cause  of  ihia  motion. 

Ttie  above  reluted  ex|>Enment  I  think  guflicient  for  my -[^  n^io^ 
present  purpose;   nhich  is  to  end  ^avour  to  show,  thiit  tlwnie  "'", ""  ^^  ***     • 
motion*  cannot  be  explained  on  any  mechniiical  principles,  f|„nijj  _,i^ 
«nd  that  they  very  probably  depend  ou  the  irntubility  of  the  ciiilai. 

It  doe«  not  appear,  that  the  motion  i»  ocrasioned  by  im- 
pulse: for  a  bit  of  the  pnniila  may  be  cut  off  ulmost  ivilli- 
put  produein<;  any  motion.  But  allowing  that  a  little  mo- 
tion were  produced  in  the  injured  piiinulu,  it  eomes  luiturr 
ally,  as  a  <|ue«tinn  why  does  the  Tnotion  become  bo  exlf  n- 
•ive?  how  is  the  impnlde  cummunicnled  10  tlieuri^n  of  lUc 
petiole?  These  queM ion K  I  believe  will  never  be  »ali»lacto- 
rily  answered  upon  the  principle  mentioni'tL 

C"mpuretti's  theory  will    be  liable  to  nearly  the  same  oh-  KvanilnHiip 

jeotinfM  M  Ihal  of  Mrs.   Ibbetson  iiijticed  bvlow.      1  do  not  "^'^^"^J,^''* 

b»rre  iiitemi  to  -lenj.  that  a  »trutlui-e  similar  to  what  Mrh. 

ibbeiMHidescrilK-o  iK  to  be  found  in  the  niirno''a  Kcnsiiiva; 

'ml  Altboufjh  I  coiife^B  my  dnubts  huve  iticreiiEted  of  lute.     I  am 

"UiQ^  to  allow,  thill  all  is  uceuraie,  and  nIiuII  proceed  ik>w 

■liether  by   snch   a  strueture,  ixied  upon   by 

!»t,  liRht,  or  moi*ture,  we  could  possibly  eitplain  the  luo- 

of  tlie  niiiuusa   pmlica.     In  the   exiierimenls   rel^iled  tj^  ^,,j^' 
r^  I  prtsuDic  no  one  would  triiy,  that  moisture  was  the  i>a<  |.KieIui;>'4 
•  of  ihe  oiolioii ;  as  the  sciawinj   «erc  ^mf  dry.     it  je  '''  "»"»""^ 
remeaiUred  hIso,  that  tlii<i  plant  will  perform  jti  ijin. 
onder  wuf«r.     As  there  was  no  chan^oof  lifjlit,  cim-  j|  (,,      '  -*• 


•iilly  tht«  hud  no  shine  in  tjie  etlV«t.     Be»ider,  vtlu 
urc  ia  priuluced   in  roaseijiitnice  of  the  ubstruuliuii  ofj^rkiMsi, 
if  bt,  all  tlMt  puiuiiK'  «hiit  up  at  tint  muih  Viuie :  uut  in  ti.e 
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•r  chtn^e  of 
tenperature. 


H<mUi«i^ 
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regular  order  mentioned  in  the  experiment.  Neither  dM 
the  motion  take  place  from  change  of  temperature,  for  the 
temperatnre  was  not  altered. 

A  great  many  questions  will  here  suggest  themselves,  as. 
How  does  it  happen,  that  the  motion  is  produced  ?  How 
does  it  become  so  extensive?  How  comes  it  that  there  are 
.Yuch  regular  motions  and  p^ii&ei?  &c.  I  expect  at  some 
future  period  to  be  able  to  throw  some  light  on  this  difficult 
subject,  but  in  the  m^an  time  must  beg  leave  again  to  quote 
Dr.  Smithes  words,  and  say,  that  **  it  is  vain  to  attempt  any 
mechanical-  solution  of  the  phenomenon'*  above  relateJ, 
which  would  seem  to  depend  on  an  **  exquisite  irritability*' 
in  the  plant  itself. 


Snn^ew  not 
cffiKted  by 
ii^t,  heat, 
noisnire,  or 
their  6ppo* 
•it«s. 


P.  S.  I  might  have  added  at  ^he  end  of  my  last,  that  the 
leaves  of  the  drosera  rotundifolia  and  longifolia  remain  com- 
pletely expanded  during  the  hottest  sunshine  and  driest  wea- 
ther; during  the  coldest  and  wettest  weather*;  during  the 
greatest  durknes»,and  6nal1yduringthe  brightest  light  of  day. 
Here  then,  neither  heat,  cold,  dryness,  dampness,  darkness, 
nor  light  in  p>eneral  at  all  effect  the  leaves;  but  if  a  foreign 
body  is  applied  to  the  leaf  so  as  to  stimulate,  then  it  will 
shut  up  in  the  manner  related  in  my  last.  How  will  this 
agree  with  Mrs.  Ibbetson's  ideas? 


IV. 


Questions  on  the  Study  of  the  Mosses.     In  a  Letter  from  a 

Correspondent. 


SIR, 


To  Mr.  NICHOLSON. 


I 


Haw  should      ^  Should  consider  myself  obliged,  if  you  should  think  the 
*tttd'ed*>**  *^*  following  questions  of  sufficient  import  to  merit  a  place  in 
your  Journul.  In  commencing  the  study  of  the  musci,  should 


*  This  is  to  bi;  uken  in  a  limited  sense,  i.  e.  onlj  during  Uie  expan- 
sion of  the  leaves,  not  during  the  cold  of  winter* 

the 


I 
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gieneiic  divisions  pointed 
"th  befollowrd?  Ors 
inoer?  Ought  not  dis 
be  ado|>ted,  which 


the> 


;  by  Heiiwig,  anJ  by  Dr. 
ilivisioiii  too  difficult  for  a 
a  similar  to  lha»c  of  Hither- 
!  obvious  to  a  be)ritiner?  Is 


not  aj^ot]  ititroifuclioii  to  the  cryploganiu  i.')»MBtLll  unnliMl? 
How  Would  such  an  intruduttioii  be  received?  and  How 
should  it  be  coiiducteij  ? 


AnafgMU  of  ikr  cnmpnet  rt<l  Irtn  Ore  in  cuhic  Crt/iUiU  from 
Tuetehttilt  in  Thuringia.     Bi/  Mr.  Bucuolz*. 

JtJEING  al  llraeimu  in  June  1796.  1  had  ihe  jdeBwirB  of  Red  imnoreiD 
•eeiog  my  old  t'rieudi  mine-eounsqllor  Voigt,  who  shoived  fi,"jj' j^p'oter. 
me  a  iiiiiieraloj^ical  rarity  lately  di^'Overed,  a  compact  red  d 
(tuilized  in  cube*.     He  presented  lue  »ilh  a 
'iineu   in  which   the   cryslaU  were  utill  on  their  gangue, 
order  that  I  mij^ht  analyse  them  :  but  on  my  remarking, 
he  crj-siala  nheii  tieparated  would   be  in  too  small 
[OMutity,   and   might  retain  a  little  of  the  >(aiigue,  he  gave 
me  some  perfectly  pure  separate  crystals,  and   communica- 
ted to  me  the  puriiculara  of  the  sitnaliou  nhere  they  were 
ltd. 
This  species 
;ia.     The   ^ 
paasmi;  in 
n  which  tbcy  h 

wben  thi«is  on 
to  procure  ' 


w 


of  minerals  is  found  nt  Toeschnilz  in  Thu-  !nThar!nel». 
^ngue   of  the  crystals   is  compact  red  iron  lu ginjue. 
lo  a  primitive  argillaceous  schist.     The  cut 
'ere  found  has  been  given  up,  becaU9e  the 
CO  poor;  and  it  is  to  be  apprehended,  that, 
ce  filled,  mineruiogifts  will  no  longer  be  able 


Ii  would  be  superfluous  here  to  give  a  description  of  the  Appearance. 
compact  T«-d  iron  ore.  which  is  to  be  found  in  all  treatises 
mineralogy,  and  agrees  with  this  mineral ;  except  that  it 
D  perfectly  regular  cubes,  differing  in  site  from  that  of  a 

■  Joumi!  del  Mine.,  tol.XXll,  p.*35. 
Vor.  'XXV^Feb.1810.  H  Until 


d» 


Lost  nothing 
by  heat. 

Treated  with 
murbtic  acid. 


Few  grains  of 
quartz. 


No  alumtiiey 


tarytesy 
•trontiany 

lime. 


magnesia, 


niargainese  or 
other  sub- 
stance. 


t%rtTix.ttztr^  tiun  iron  eiit^. 

lentil  to  that  of  a  pea»    The  smallest  crystals  are  frequently 
fixed  on  the  largest. 

a.  A  hundrerl  grains  of  this  snbstance,  exposed  for  half 
ap  hour  to  a  very  bribk  red  heut,  sufFercni  uo  loss. 

b»  A  hundred  grains  were  powdered  in  an  agate  mortar. 
The  powder  had  the  eame  browu  red  colour  of  oxide  of  iron 
at  a  maximum  heated  redhot  in  the  tire.  It  was  boiled  for 
a  mon:^nt  with  concontrated  mnriutic  acid  of  the  bpec.  grav. 
of  1M65.  No  oximuriatic  acid  was  formed  durins:  the  so« 
lotion.  The  whole  was  dissolved  except  a  few  small  grains 
of  quartz,  which  certainly  %»ere  no  constituent  principles  of 
the  mineral,  since  they  were  not  coloured  by  iron. 

c.  The  solution  b,  which  had  the  same  colour  as  muriatic 
solutions  of  brown  red  oxide  of  iron,  was  divided  into  two 
equal  portions,  and  one  of  thc^e  was  subjected  to  the  follow* 
ing  trials. 

«.  Part  of  it  was  decomposed  by  caustic  potash  in  excess^ 
and  the  solution  was  boiled  on  the  precipitate.  After  filter* 
ing  and  neutralizing  with  muriatic  acid,  caustic  ammonia 
ivas  odded,  which  did  not  form  the  slightest  cloud  in  the 
solution  ;  but  it  would  have  become  turbid,  if  it  had  con* 
tained  any  alumine  or  other  substance  dissolved  by  the  caus- 
tic potash. 

C.  Diluted  sulphuric  acid  occasioned  no  precipitate  in 
the  6rst  solution,  whence  it  follows,  that  the  precipitate  con- 
tained neither  barvtes  nor  strontian. 

y.  Another  portioti  was  decomposed  by  an  excess  of  am- 
monia, and  tUi*  precipitate  separated  by  tiltration.  Oxa- 
late of  ammonia  added  to  the  colourless  liquid  did  not 
render  it  in  the  least  turbid.  It  contained  no  lime  there- 
fore. 

S.  Another  part  of  the  first  solution  having  been  decom- 
posed by  ammonia,  and  the  precipitate  separated,  the 
supcuiatant  fluid  was  boiled  ^ith  carbonate  of  soda;  and 
as  it  underwent  no  change,  it  certainly  contained  no  mag» 
nesia. 

fl.  ^luriate  of  barytesdid  not  render  the  solution  turbid. 

</.  The  other  half  of  the  solution  6  was  neutralized  by 
ammonia,  and  the  oxide  of  iron  precipitated  by  succinate 


^^^B  Mroinoiiia 

^^»d  i»  ct>b. 
II,      n>v>  of  70'S 


LaROK  BDHDItia  l^Nt. 
r  which  I  souj^ht  in  vain  to  detect 
my  otiier  substance,  in  tlie  filtered  1i 
.  caiise<|ueiitly  a  |>UTe  oxide  of  iron  c 
id  according  to  my  lust  renearchei  i 
oitli  39-5  oxigen. 


VI. 

Ettrart  of  ti  Lttter  fnim  itfr,  Coutellf,  Sabinipeelor  at       — 
ItnitKi,  10   Mr.  GurTOB-MonvnAu,  on  the  Parabolic 
JLrn*  of  Rospini.  parcliaied  at  Vienna  for  Ike  French  G9' 

Pt  HIS  iens  is  about  a  metre  [3  fctt  3  in.]  in  diHmeler.nnd  Lirja  bumint 
»|  met.  [8  f,  4  in.]  focus.     It  is  comgxised  of  two  pieces  of  '""*' 
i;lass,   united   lo^^ther  by  a  lioo[i  of  iron,  no  as  to  form  a 
bulloi*  ves»e1  capable  of  holding  30  or  90  (|uanB  of  spirit  of 

It  WO)  made  at  Gmlz,  in  Styrid,  by  Ronpini,  a  celebrated  mide  for  >on« 
ne<-hanitt,  for  some  alchemists.  It  wag  not  cast,  but  soften- ■''^''^'"''"' 
by  brat,   und   bent   oi-er   a   parabnlic   mould.      Several 
were  broken   before  lie    succeeded,    so  that  it  cost 
itly  20   or  30  thousand  francs  [fium  600  to  I  jOO  f;ui- 
\\     Mr.  Coutelle  paid  for  it  ayoo  florin.  [jEaas]  in 
paper  money. 

Mr.  Jaci|uin  of  Vienna,  and  sereral  men  of  science,  who  hitjfccij. 
*rere  witoei«cs  to  the  expenraents,  say,  llial  it  burned  a  dia- 
mond in  a  ft^n  seconds,  and  fused  pbtiiiu  in  a  few  minutes. 
A  hotton  of  plalina  weighing  29  grains  was  melted  by  it, 
1(1  made  in  part  to  boil.     The  diameter  of  the  focus  does 
lear  to  encewl  fouv  lines. 

lens,  nith   the   apparatus  for  placing  the  object  "^  Uaie  to  man 
;p«riuient,  Kxed  on  a  plati'urni,  and  pluced  on  an  in-  wiibtboua.' 
plane  mounted  on  a  strong  fr>ime,  is  made  lo  follow 
conrte  of  the  «nn  by  means  of  machinery  regulated  by 
nduluni  bealiug  seconds. 

hen  made  to  incline  toward  the  east  or  west  it  requires 
jDterpose,  otherwise  il  would  be  liable  to  full,  being  of 
•eight  of  950  kilogr.  [330  lbs  avoiid.], 


vn. 
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Vfl. 

An  Accoujnt  of  a  Method  of  dividing  Astronomical  and  other 
Instruments^  8fC.     By  Mr.  Edward  Trouohton. 


H, 


^Concluded from  page  IS. J 


Subdividing 
»ector  de- 


True  divisions  XHAVING  now  completed  the  two  first  sections  of  mr 
to  be  mude  .      ••  •     i  i  •  •  * 

frAmtheerro-  method  of  dividmp^;   namely,  the  first,  which   consists   of 

neousdots.  making  256  small  roiuid  dots;  and  the  second,  in  finding 
the  errours  of  these  dots,  and  forming  them  into  a  table;  I 
come  now  to  the  third  umd  last  part,  which  consists  in  using 
the  erroneous  dots  in  comparison  with  the  tabulated  errours, 
80  as  ultimately  to  make  from  them  the  true  divisions. 

It  will  here  be  necessary  to  complete  the  description  of 
the  remaining  part  of  the  apparatus.  And  first,  a  little 
instrument  which  I  denominate  a  subdividing  sector  pre« 
•ents  itself  to  notice.  From  all  that  has  hitherto  been  said, 
it  must  have  been  supposed,  that  the  roller  itself  will  point 
out,  upon  the  limb  of  the  instrument  to  be  divided,  spaces 
corresponding  to  others  previously  divided  upon  itself,  as 
was  done  in  setting  off  the  2^6  points:  but,  to  obviate  the 
difficulty  of  dividing  the  roller  with  sufficient  exactness,  re- 
cours;j  was  had  to  tliis  sector;  which  also  serves  the  equally 
important  pur{>ose  of  reducing  the  bi^ectional  points  to  the 
usual  division  of  the  circle.  This  sector  is  represented  of 
half  its  dimensions  by  Fig.  5,  V\.  I.  It  is  formed  of  thin 
brass,  and  centered  upon  the  axis  at  A,  in  contact  with  the 
upper  surface  of  the  roller:  it  is  capable  of  being  moved 
round  by  hand  ;  but,  by  its  friction  upon  the  axis  and  its 
pressure  upon  the  roller,  it  is  sufficiently  prevented  from 
being  disturbed  by  accident.  An  internal  frame  B  B,  to 
which  the  arc  C  C  is  attached,  moves  free!;  in  tlie  outer 
one,  and  by  a  spring  D  is  pusiied  outwards,  wliilethe  screw 
E,  the  point  of  which  touches  the  frame  B,  confines  the  arc 
to  its  proper  radius.  The  arc  of  this  sector  is  of  about  four 
times  greater  radius  than  the  roller,  and  upon  it  are  di- 
vided the  spaces  which  must  be  transferred  to  the  instru- 
ment, as  jrepresented  on  a  magnified  scale  by  Fig.  4.  Now, 
the  angle  of  one  of  the  spaces  of  the  circle  will  be  raea- 

sured 
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'kart-'d  by  siktet-'n  limen  its  uiigular  vului^  upon  the  spctocinl 
•rt-.  or  ^i°  M)  ;  but  this  do.-a  not  tepri-scwl  iiiiy  immbor  of 
Hjuul  (larti  upon  the  instninit^ni,  llic  auhdivisioas  of  which 
^ftre  to  he  5*  eai-h  ;  for  —^ — - —  i»  exactly    iCj,  thererote 


a  tDaiiy  divisio 
!  dots,  the  I- 
lervfore,  th^ 
r  1*  ^O'  eai^li. 


'e  exactly  equul  to  a  Tiicnn  space  between 
rs  of  wliich  huve  U-i'ii  tahubteJ.  Li-t. 
of  the  sfetor  be  divided  inio  LI)  spaces 
k-t  a  siinilur  Epuct  at  each  end  be  i^iib- 


vided  into  eight  {•art!>  or  10'  euili,  hh  in  Fi>;.  4 ;  we  shull 
cale  which  furnifihes  the  ineuns  for  aiakiii[j:  the 
ve  diviajmif,  and  an  immediate  exuiniuutioii  at  every  bi- 
■ctioaal  point. 
I    have   ulituys  diviJed    the  sector  from  the  engine,   be- piviillnf  bj 
MUM   that  is  the  rendiea  method,   and  inferior  to   none  ■,]»":«"£*"><'• 
f  accuracy,  where  the  ladiut)  is  tery  ithuit  ;   but,  as 
stnorc  liable  than  any  oiher  lo  ecntriciil  errour,  the  ad- 
inent  of  the  arc  by  the  screw  £  bt^ciimes  neceunry  :  by 
At  adjustiDent,  also,  any  undue  run  in  the  aetion  of  the 
"Wller  may  be  reduced  to  an  insenBible  qunniiiy". 

When  the  ulmost  degree  of  accuracy  is  retjuired,  I  frlie  Ditislon  by 
the  preference  to  liividin^  by  liLifs,  becatiBC  they  are  miide  '""*  l"=*'"- 

iiritli  ■  less  forcible  •flort  than  dots  are  ;  and  also  because,  if 
|pr  ■mnll  defect  In  the  cotitexiure  of  the  mciRl  causex  the 
■ntter  to  deviate,  it  will,  after  passing  the  defectivif  |>art, 
)kroc<re<l  again  in  its  proper  course,  and  a  partial  crooked- 
ness in  the  line  will  be  the  only  coii8e(|ueiice  ;  wheieua  u  dot, 
ander  winilar  circnmatancea,  would  be  altogether  displaced. 
But,  on  the  other  hand,  where  accuracy  has  been  out  of  the 
question,  and  only  neatness  required,  1  have  used  dots; 
■nd  I  have  done  »o,  becau^i-  I  know  thai  when  a  dot  and 
tbe  »ire  which  is  to  bieect  it  iire  in  due  prnportioii  to  each 
Mbrr,  (the  «ire  coveting  about  two  ihliils  of  the  dot]  the 
nicest  comparifoti  possible  may  be  obtained.  It  may  be 
Cwtlter  observeil,  that  diviiiion  by  hues  U  complt'lc  in  it- 
;  whereus  liiut  by  dots  requires  lines  to  dislin^ruish  their 

the  upper  side  of  Fig.  1  is  represented  the  appnratUH  Ajiparaiut  ( 
tliag  the  divisions.     It  consists  of  three  pieces  J  K  L,  d""^^^'" 
•  Stc  now  p.ige  150. 
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joioted  together  so  as  to  ^ve  to  the  cutter  an. easy  motion 
/or  drawing  lines  directly  radiating  from  the  centre,  but  in» 
flexible  with  respect  to  lateral  pressure;  dd  are  its  handles* 
The  ciittiug  point  19  hidden  below  the  microscope  H  ;  it  is 
<|f  a  conical  tbrcn,  and  were  it  ust:d  a«  a  dotting  point,  it 
would  make  a  puacture  of  an  elliptical  shape,  the  longer 
diameter  of  which  would  point  towards  the  centre.  This 
beautiful  contrivance,  now  well  known,  we  owe  to  the  inge« 
nirity  of  the  late  Mr.  Hindley  of  York ;  it  was  borrowed  by 
Mr.  Ramsden*,  and  applied  with  the  best  effect  to  his  di* 
yiding  engine. 

It  might  have  been  mentioned  sooner,  that  in  the  instance 
which  I  have  selected  as  an  example  of  my  dividing,  the 
operation  took  place  when  the  season  of  the  year,  and  the 
smoke  of  London,  had  reduced  the  day  to  scarcely  six  hours 
of  elfective  light;  and  rather  than  confine  iriy  labours  within 
such  narrow  limits,  I  determined  to  shut  out  the  daylight  al- 
together. Fig.  7  shows  the  construction  of  the  lanterns  which 
I  used.  A  very  small  wick  gave  KufBcient  light,  when  kept 
from  diverging  by  a  convex  lens ;  while  the  inclining  nossel 
was  directed  down  exactly  upon  the  part  looked  at,  and  the 
light,  having  also  passed  through  a  thin  slice  of  ivory,  was 
divested  of  all  glare.  I  enter  into  this  description,  because, 
I  think,  I  never  saw  my  work  better,  nor  entirely  to  so 
much  advantage  as  in  this  instance ;  owing,  perhaps,  to  the 
surrounding  darkness  allowing  the  pupil  of  the  eye  to  keep 
itself  more  expanded,  than  when  indirect  rays  are  suffered 
to  enter  it.  The  heat  from  a  pair  of  these  lanterns  was  very 
inconsiderable,  and  chiefly  conducted  along  with  the  smoke 
up  the  reclining  chimney. 

Previous  to  cutting  the  divisions,  the  parts  now  described 


for  cutting  ihe  must  be  adjusted.  The  cutting  apparatus  must  be  placed 
with  the  dividing  point  exactly  at  the  place  where  the  first 
line  is  intended  to  be  drawn,  and  clamped,  so  that  the  ad- 
justing screw  may  be  able  to  run  it  through  a  whole  inter- 
val. The  microscope  H  must  be  firmly  fixed  by  its  two 
pillars  6  6  to  the  main  frame,  with  its  micrometer  head  at 
zero;  and  with  its  only  wire  in  the  line  of  the  radius,  bi- 

•  This  I  Iftamed  from  that  most  accural*  artist  Mr.  John  Stancliffe, 
who  ^as  himself  apprentice  to  Hindley. 

scctiug 
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u.-tiag  the  &tat  or  the  i5(i  duM.  Ami  it  sliautiJ  be  obsTVpd. 
that  ilje  cuutn^  fniine  urjd  tlii*  iiiuat  nut  vnry  reiif»(-tiD|[ 
•  ..th  other,  during  liie  time  that  llie  di^Uiuiis  ure  c-ut;  fat 
Aay  utolina  tbnt  touk  ^lace  In  rithcr  wouM  ^n  untliminishvii 
to  the  account  of  «rrour.  The  tnicrosoDpe  I  i  niso  luKtrned 
W  tlic  main  frame;  but  it  i»  ouly  requirni  (o  kee)j  its  posi- 
tioD  WDTaried,  wKiU  the  ilinaioiis  uf  tlic  sector  jinss  once 
otuler  its  DOlicc;  for  it  must  huvc  its  wires  uiljuMed  ufreih 
to  tbt:ae  din^ions  at  every  diMiiict  coursie.  T)ie  niicroHcopc 
I  Imu  tuio  wires,  croitsiug  fiii;h  oUicr  ut  hii  mij^le  of  ubout 
40*  :  «nd  theve  are  to  be  |i|Hceil  to  us  to  make  eqiiul  uii^len 
wMb  liie  djvidions  of  the  !>ector,  wliich  ure  nut  tloto,  but 
liun.  Tlie  sectorial  nrc  tnust  aUo  be  adjdiii'il  to  lis  |ira|ii.'r 
rwltiu  by  the  screw  E,  Fig.  a  ;  i.e.  wliile  tbe  main  frame 
ha*  bern  carneii  along  the  circle  tl)rouj.-h  a  menii  interval 
(benu  bjr  H,  the  Mctor  must  have  moved  through  exuctly 
It!  diviaioiie,  as  indicated  ity  I  *. 
>Tbing9  being  in  this  position;  after  having  ^iren  the  Cu'iIhe  ilir 
time  to  settle,  and  having  also  sulficiciilly  proved  the  d>*"i"i<- 
aitetice  of  the  micrometer  H  and  the  cutling  frame 
re»ptct  to  each  othtr,  the  lirst  diriMon  may  be  made; 
by  means  of  tite  screw  for  glow  niotiuu,  curry  tikc  tip- 
us  forward,  until  tht;  next  line  ujiun  the  «i?cior  conie* 
to  tb«  croHS  wires  of  I ;  yon  then  cut  another  (lifiMon,  and 
Uiu»  proweil  until  the  Itilh  divUion  is  cut,  =  1"  ^0  .  Now 
^lh«  apparatus  wants  to  be  curried  farther,  to  the  iimouut 
^^Bl  af  «  division,  before  un  interval  is  coai|jlcle;  but  at 
^^^L  \»»l  point  no  division  is  to  be  made;  we  are  here  only 
^^^ecMOpare  the  division  011  the  sector  nitli  the  corresponding 
do*  upon  the  instrument.    This  interval,  however,  upon  the 

*  FucUMdlce  of  MID  Illicit  J,  Ihe  ictnuru  of  the  piorrvt  <i  cairtol  on  at 
UllWfollei  Oicuiurol  ibe  mean  mleital  wilhnul  crrour:  Uul  il  wunid 
y,  llial  ite  lotkt,  in  a  coiilliiueil  motion  quilP  luund  Ihe  cinte, 
I  in  funic  pan  gf  111  eoutic  err  by  30  '  at  mure;  iheiiliiir,  wlu-u 

-  0-23";  and  rami  pcobablj  thi. 
unoiint  Id  double  thai  <|iiinliTf. 

;  and  what  niciuar},  rn  artjiut 
tba  •ectm,  »  'bai  ii*  »ie  nijiji  exacily  meuuic  tbe  aar(i!i>i>audiiig  later. 
•»!  M  collected  bj  th«  ubaUud  erroun. 
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circle  will  not  be  exaflly  measured  by  the  corresponding; 
line  of  the  sector,  which  has  been  adjusted  to  the  mran  in- 
terval^  for  the  situation  of  the  dot  l'*4  is  too  far  back,  as 
Appears  by  the  table  of  real  errours,  by— « 4*8  divisions  of 
the  micrometer  head.     The  range. of  the  screw  for  slow 
motion  must  now  be  restored,  the  cross  wires  of  H  set  back 
to*-4'8  divisions,  and  the  sector  moved  back  by  hand,  but 
not  to  the  division  0,  where  it  began  before  ;  for,   as  it  lei\ 
off  in  the  first  interval  at  {  of  a  division,  it  has  to  go  for- 
wards I  more  before  it  will  arrive  at  the  spot  where  the  17th 
division  of  the  instrument  l"*  25' is  to  be  made,  so  that  in 
this  second  course  it  must  begin  at  |  short  of  0.  Go  through 
this  interval  as  before,  making  a  division  upon  the  circle  at 
every  one  of  the  \6  great  divisions  of  thu  sector ;  and  H 
should  now  reach  the  third  dot,  allowing  for  a  tabular  errour 
of—  10*4  when  the  divisiou  fths  of  the  sector  reaches  the 
ccoss  wires  of  I.     it  would  be  tedious  to  lead  the  reader 
through  all  the  variety  of  the  sector,  which  consists  of  eight 
courses;  and  it  may  be  sufficient  to  observe,   that  at  the 
commencement  of  every  course,  it  must  be  put  back  to  the 
tame  fraction  of  a  division  which  terminated  its  former  one  ;  • 
and  that  the  wire  of  the  micrometer  H  must  always  be  set 
to  the  tabular  errour  belonging  to  every  dot,  when  we  end 
one  interval  and  begin  another.     The  eight  courses  of  the 
sector  will   have  ca»*ried  us  throuf>h  Vt  P^^^  of  the  circle, 
11°  15',  and  during  this  trme,  the  roller  will  have  proceeded 
through  half  a  revolution ;  for  its  close  contact  with  the 
limb  of  thp  circle  does  not  allow  it  lo  return  with  the  sector, 
when  the  latter  is  set  back  at  ever}'  course.     Having  in  this 
,  manner  proceeded,  from  one  interval  to  another,  through 

the  whole  circle,  the  micrometer  at  last  will  be  found  with 
its  wire,  at  zero,  on  the  dot  from  which  it  se^  out ;  and  the 
sector,  with  its  1 6th  division,  coinciding  with  the  wires  of 
its  microsc o-  e. 
Advantages  of  I'aving  now  criven  a  faithful  detail  of  every  part  of  the 
this  method,  process  of  dividing  this  circle,  I  wish  to  remind  the  render 
that,  by  verification  and  correction  at  every  interval,  any 
erroneous  action  of  the  roller  is  prevented  from  extending 
its  influence  to  any  distant  interval.  It  will  be  farther  ob- 
gerredy  that  the  subdividing  sector  magnifies  the  work; 

that 
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iliat  by  mrans  nf  tIh  mrijnstalile  arc,  it  makes  the  ran  of  llie 
thll«*  met*atf  it*  tWTeipnndiiiK  inU'rvfils  upon  llip  citclej 
■nd,  wilh'xit  fotpign  aid,  farriislies  the  means  of  ivriudnt; 
thr  biwrt.mifll  inlPrvHis  to  tilt  iisunl  liivinion  of  the  cirt-lf. 
FBrtlrerinot«,  the  molioii  of  the  wire  of  the  tnicroint-ter  H, 
•orordiDg  to  llie  division  of  us  head  nod  correspuiiiliii^titble 
«f  errours,  furnishes  th^  means  of  [jrosecilliiig  the  worV 
witb  n««Hy  the  ^oine  rprtuinty  of  succchi,  as  could  have 
happronl.  hud  the  3.16  points  been  (wh'L(,-h  lu  practice  in 
<)att«  imiJtwuhle)  in  their  trut^  places. 

Now  lii«  whole  of  my  method  uf  dividing  being  [wr- Whf  tt 
(•im«d  hy  taking  short  meHsurea  with  inilruments  which  ^,'"'''"J 
cwmot  them^i-lves  err  in  any  Beneible  dej^rre,  and,  iiia»- 
luse  measures  iire  tiiktii,  not  by  the  hand,  but 
itid  lln-  whole  [jerforaied  hy  only  lookinf^  at  the 
,  tht*  eye  miiitt  be  churged  nith  all  the  erroitrs  thst 
nitied,  until  we  come  to  cut  the  divisions  ;  aud,  as 
I  last  o)>erulion  the  hnnd  has  no  tnori;  to  ilu  than  to 
an  uppurDtns  so  pei'foct  in  itself,  that  it  caiinnt  be 
mIv  tnode  to  detiate  from  its  proper  course,  1  would  wish 
»  di«tiii<jui»h  It  from  the  other  methods  by  denominating 

1,    PITIDING  at   THE  bVt*. 

The 
I  most  tieie  ttnurl:,  Ihil  Smeiton  I 


■HHl  /ru. 


'  inc.  itoi 


7lWP' 


srep 

senlrd 

lie  Eteateiid*- 

iiioii. 

injude 

ig  of  the  coin- 

nch. 

Fromi 

hit  ii  may  faiity 

l>owei  of  the 

i£l>i,  u  be  lad 

■fttred,  ihiihehad  nst 

ptlktlofitictaucbiihilaUciofwIiiLh,  wi'Ii  thsl>bilii)r  uhicli  ippeat' 

JB  all  bis  «i>iki,  he  rendered  "eniible  la  ilie  ^^J^.j  pail  uf  an  inch. 

«  Bn'crUIi  mfinitelj  hjrd,  no  Iwuiidi  cauld  t>«  lel  ta  the  precUion  of 

;  bul'Uiilne  ihii  giaviher  a'F,  ihc  different  degicei  of  hatdnesi 

tr,  naf  be  (ORiidncd  ax  ■  kind  ol  maimrjlng  povei  to  Ihatoach, 

icli  niBf  Dal  unaptly  be  comijarcd  with  tl>e  auisunue  which  llie  eye 

a  froa  glcaet.     It  is  noo  quite  eommnn  to  divide  llie  iRimin'i 

i",  indagoodeye  will  numnie  the  half  of  U;  whith,  on 

•ifkltuch  radiuiisicarcely  T,;^«ir<>rjn  inch     Tlui  qiwuiity,  imall 

nrl'fi'd  v-Hbk  by  1  glj>.«  of  one  iiicli  foeal  length  ;  and  iiicli 

[J  »ilh  whirh  ihcst  qunmiiiei  ar»  B*n,  thai  a  leiiman  will 

11  nlain  iliu  two  pair  af  (hew  line*  wilt  mincittr  ai  ih<  tame 

^  an4  Ui'a  may  happen,  and  yet  as  division  uf  h<>  in-'inimeiii  en 

'  TTfirT  f"  "^ '"  ""'■'  AllthisisapplieihU'.o  judging  of 

ibe  ceiiicid«uce  of  llmt  with  eich  otter,  and  fucniiihvt  net  the  mont  H- 
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Few  persons  The  mimber  of  persons  at  all  capable  of  dividing  origi* 
S'^d^riK  orici-  Wly  have  hitherto  been  very  few ;  the  practice  of  it  being 
■sHjt.  80  limited^  that,  in  less  than  twice  seven  years,  a  man  could 

hardly  hope  to  become  a  workman  in  this  most  difficult  art« 
How  far  1  shall  be  considered  as  having  surmounted  these 
diftculties,  1  know  not;   but  if,  by  the  method  here  re- 
Tealed,  I  have  not  rendered  original  dividing  almost  equally 
easy  with  wliat  copying  was  before,  I  have  spent  much  la- 
boor,  time,  and  thought,  in  vain.    I  have  no  doubt  indeed, 
that  any  careful  workman  who  can  divide  in  common,  and 
baa  -the  ability  to  construct  an  astronomical  instrument, 
will,  by  following  the  steps  here  marked  out,  be  able  to 
divide  it,  the  first  txvnk  he  tries,  better  than  the  most  expe- 
rienced workman,  by  any  former  method. 
Subdivision        '  If,  instead  of  subdividing  with  the  roller,  the  same  thing 
k^K'ld^orihr  ^  performed  with  the  screw,  it  will  not  give  to  dividmg  by 
sbUer.  the  eye  any  vei-y  distinctive  character.     1  have  practised 

this  on  arcs  of  circles  with  success,  the  edge  being  slightly 
racked,  the  screw  carrying  forward  an  index  with  the  requi- 
site apparatus,  and  having  a  divided  micrometer  head  ;  the 
latter  answers  to  the  subdividing  r^ector,  and,  being  used 
with  a  corresponding  table  of  errours,  forms  the  means  of 
directing  the  primitive  points ;  but  the  roller  furnishes  a 
more  delicate  action,  and  is  by  fur  more  satisfactory  and 
expeditious. 
Six  fcet  circle      It  is  known  to  many,  that  the  six  feet  circle,  which  I  am 
ObserYaiory*     ^^^  ^^  work  upon  for  our  Royal  Observatory,  is  to  be  di- 
ilviiling  on  iu  vided  ufion  a  broad  edge,  or  upon  a  surface  at  ripht  angles 
•«t<^*  to  the  usual  plane  of  division  :    The  only  alterations,  which 

will  on  this  account  be  required,  are,  that  the  roller  must 
act  upon  that  plane  which  is  usually  divided  upon  ;  which 

vourable  clif^iilay  of  the  accuracy  of  vision.  But  with  the  microf«co;>e( 
here  described,  "where  the  wire  bisects  the  iinagp  of  a  dot,  or  a  Cf»ss  wire 
h  mode  to  intersect  the  imap;  of  a  line,  by  an  eye  practised  in  such  m.^t- 
tCT::,  a  coincidence  may  undoubtedly  be  ascertained  lo  ^^^_j.  part  of  an 
inch.  I  am  of  opinion,  that««  small  a  quantity  may  be  rend«>red  visible 
to  the  eye,  as  can  by  conUct  Ue  made  sensibU*  to  the  touch ;  but  whether 
Mr.  Smcalon's  ^,^^  and  my  -g^^j^jy  be  not  the  same  thing,  I  will  not 
determine;  the  difference  between  them,  howf»Ter,  is  what  he  would  no 
more  luive  pretended  to  feel,  than  i  dare  pretend  to  see. 

roller. 


atljii>t«d  to  the 


,  being  rlevMlnl  nr  dp[>rps«M,  n 
cWBuvrMursie  rndiiti  withniit  brini; 
necessary'  \m  ihr  o'h^r  ra<>f.  Thp  MpDarafns  similur  i.i  ihe 
«dtpr.  moot  here  tie  livr<l  iinnatnl.ly  to  the  frarne  ulik-b 
mppOTts  \hf  circle:  th  po«ii>on  must  he  Bt  the  vertex, 
•Iwrr  m.lv>  I  imi  it  hmve  mv  atiition :  ai>d  »he  iiiMrument 
Itorir  inu^t  h«  Tunit^l  n'x>iin<l  il«  «.*i»,  iu  it»  ^tropet  vert'K'ul 
|HMitioB,  B«  the  wuik  procredt.  l'h«  ahove  mu>  suffice,  tor 
th*  p»*a«^i.  to  KrMtitv  ihosp  whfi  fpel  ih«t»4«l«ci  tnlerMtml 
vpon  n  siibji'il,  wh'x-h  will  he  twtter  undi^rolooH.  if  I  sliciuld 
liervlfl^r  haip  the  honour  of  IxyiniC  before  Ihe  Kovvl  Society 
a  inrtirular  dtHc:i  tion  of  rhe  it>strii(netit  here  wlludtd  |u ; 
»  mk  nrhich  I  in«-an  to  umlertakt,  when  ufler  bcini;  lixed 
in  the  (ilitre  <le«it;iied  for  it,  which  I  lio|>e  will  '«  eifected' 
U  DO  verir<)iiuiit  |>efiud,  it  ahall  be  found  tumpkiely  to 
•Mwt^i  the  p\trpo»i%  tiileiided. 

PShoukl  it  lir  K'quired  to  diiide  a  circle  according  to  the  -^ 
ision  of  the  quadrcnt,  as  now  recommended  ,.[| 
I  ««i!(I  i»  Fmuctf,  »«•  Bhall   huv«  no  difiiculty.     The  lOO"  i»^ 
it   may   be   euiiveiiieutly   »ubdividi-d   into  10 
,  making  -lOOi)  divisioii.i  in  the  whole  round.     The  ^6b' 
sclional   iatervala,   thH   two    lubles   of  er^ou^^:>,   iiid   the 
mifr  of  procecdiiig  and  acting  upon  ihem  will  be  exactly 
th«  min«  as  (ujfor*^,  until  ue  c:ouie  to  cut  tlie  diviaio[ia  ;  and 
for  thi*  puriiose  we  raljat  have  auutlier  line  ditidcd  upou  the 


i^d  ceBLM.i. 


to*  UBnuI  angular  oiMsure ; =  I5Jdivi 

^a«t  >o  many  ttill  be  equirateul  to  one  of  the  ii 
the  circle.     The  tolue  of  one  of  the  grral  dinisi 
tector  will  he  1°  .!6  d4' ,  aiKt  lh>iT  of  ilit;  j  [wrts,  »lii<h  are 
lobe  anOfXed  to  the  ri^|,t  and  left  a«  Iwrfore,  will  be  10  48", 
therefore  di*i*ible  by  the  e-ijiiie.     Should  any  a^roaomer  and 
cbn«K^  lo  hare  both  ^adiiutions^fMm  bis  imtniraeiit,  the  *'"';' 
ditional  cost  would  be  u  mere  trifle,  providod  both  were  ^^g, 

i:  mX  the  iHiue  lime. 

t  innsl  nlreatly  huve  been  antiriputed,  that  diridiiig  by  ^''*' 
ia  equally  a ]i(iii liable  to  sirail  line*  a»  it  is  to  circle*.  ",V< 

■ppwntus  for  thii  pucpoix:  tbould  ioonct  of  a  bar  of  »nic 


pivuls  of 
»  of  the 
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.^panfeus  for 
iIml  purpose* 


IdttHodof 
•jPpl^ing  it. 


brass,  three  quarters  of  an  iuch  thick,  and  not  less  than 
three  inches  hroad  ;  six  feet  may  do  very  weli  for  the  length; 
it  may  be  laid  upon  a  deal  pjauk  btrenglhed  by  another 
plank  screwed  edgewise  on  its  lower  surface.  The  bar  should 
be  planed,  on  both  its  ed^es  and  on  its  surface,  with  the 
^^gpreatest  exactness;  and  it  will  be  better,  if  it  has  a  narrow 
•Irp  of  silver,  inlaid  through  its  whole  length,  for  receiving 
the  dots.  An  apparatus  nearly  similar  to  the  other  shoa»ld 
•Itde  along  its  surface,  carrying  a  roller,  the  circumference 
•F  which  is  13*8  inches,  and  turned  a  little  conical  for  the 
Mfeke  of  adjustment.  The  roller  may  be  divided  into  32 
parts,  each  of  which  when  transferred  to  the  bar  will  give 
intervals  of  0'4  of  an  inch  each  :  The  angle  of  the  subdividing 
'sector  should  of  course  be  11**  ]5',  and  subdivided  into  four 
parts,  which  will  dividenhe  inch  into  tenths:  The  surface 
uav  also  receive  other  lines,  with  subdivisions  suited  to  the 
different  purposes  for  which  it  may  be  wante  d  .The  revolu- 
tions of  the  roller  and  its  3^  parts  must  be  dotted  upon  the 
bap;  taking  care,  by  sizing  the  roller,  to  come  as  near  the 
true  standard  measure  as  possible:  When  this  is  done,  com- 
pare^ the  extent  of  the  greater  disectional  number  that  is 
eontained  in  the  length;  t.  e.  138  intervals  or  51*'2  in^'hes, 
with  the  standard  measure;  noting  the diti'ereuce  as  indica- 
ted bv  the  micrometer  heads.  The  examination  and  con- 
struct  ion  of  the  table  of  errours  may  then  be  conducted 
ju*ft  as  was  done  for  the  circle. 

Being  now  ready  for  the  performance  of  its  work,  the 
scale  to  be  divided  must  be  laid  alongside  of  the  bar,  and 
the  true  divisions  must  be  cut  upon  it  by  an  appeal,  as  be- 
fore, to  the  erroueous  dots  on  the  bar,  corrected  by  a  corres- 
ponding table  of  errours.  The  apparatus,  remaining  en- 
tire in  the  possession  of  the  workman,  with  its  primitive 
dots,  the  table  of  errours,  &c.,  is  ready  for  dividing  anotlier 
standard,  which  will  be  precisely  similar  to  others  that  have 
beea,  or  may  be,  divide^from  it.  it  may  be  considered,  in- 
deed, as^i  kind  uf  engine;  and  as  it  is  not  vitiated  by  the 
coarse  operation  of  racking  with  a  screw,  but  pei  formed  by 
only  looking  at  the  work,  tl>e  method  will  command  about 
three  times  the  accuracy  that  can  be  derived  from  the 
usual  straight-liue  dividing  engine.     Should  it  be  asked,  if 

an 
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id   *u«<vt;il   lor. <livitling  cli^ 

Mild   not  recouiiutfiid  it ;   be- Such  ir 


|i«Bgine  tbus  Nppmiited 
<!•*}  I  nusvrvi.  Yes;   but  I 

CUSc.  beyond  a  certain  extent  ur  ruUiu^,  it  u  not  aecesBiirj' 
lot  the  crroiira,  wliiL-li  would  Ite  iutrodui-ed  iuto  the-  work  ingci, 
^  ibe  violence  of  rucking  a  Urge  uhent,  are  suf&clently  re-  '""  '" 
dncnl  by  the  conipnratire  sliorliiess  of  tlie  nulius  of  BiM.h 
■nliumt-ttU  n*  w^  divide  by  thitt  nietliod  :   And,  ulmt  is  still 
awe  to  the  purpoK-.  the  dividing  engine  is  four  times  more 
opcdilious,  and  bears  roiiijh  osuge  lielter.     I  eannot  quit 
llwsabject  of  dividing  straight  lines  without  observing;,  ttiHt 
I  iM^ver  bad  my  apparatus  complete.     The  standard  which  Rt«orti 
I  made  fof  Sir  George  Sliuckburg  Evelyn  in  1796  wis  done  '"'^'' 
bf  ■  mere  make-shift  cootrivanoc,  upon  the  principle  of  di- 
ridiug  bj-   the  eye;  how  I   succeeded  may  be  seen  in  Sir 
Gfoi^e's  papers  on  Weight*  and  Measures  {Phil  Trans,  for 
1798).      1  made   a  second,   oome   years   arter,  for  Professor 
PieWt  tit  Geneva,  which  became  the  snhject  of  comparison 

■  ilh  the  new  measure  of  Prance,  before  the  National  InstV- 
lute;  and  thrir  report,  drawn  up  by  Mr.   Flctet,  bai>  been 

■  My  restated  and  corrected  by  Dr.  Young,  as  published  in 
-  le  Journals  of  the  Royul  Institution.      1   made  a  third  for 

■  !■;  Magistrates  of  Aberdeen.  I  notice  the  two  latter,  priii- 
j)i«1It    to   gi«e   myself  an   opportunity   of  saying,  that,  if 

tbcMK  three  scales  were  to  be  compared  together,  not»ith- 
ftanding  they  were  divided  at  distant  periods  of  time,  and 
■t  difTerrot  seasons  of  the  year,  they  would  be  found  to 
•gnw  ur'tth  each  other,  as  nearly  <u>  the  different  parte  of  tlic 
suae  scale  agree. 

1  hope  I  may  here  be  allowed  to  ullude  to  an  initdverten-  Ici^Hvc 
cy,    which   bus  been  committed  in  the   paper   mentioned  shu.'ti 
above;  and  which  Sir  George  intended  to  have  corrected,  Evdvn 
had  he  li»ed  to  conclude  his  useful  endeavours  to  hnrmonijie 
tbe  discordant  weights  and  measures  of  this  country.     The 
inslrummts  which  he  has  brought  into   comjinrison  are,  his 
o«n  6ve  feet  standard   measure  and  equatorial ;  General 
Roy's  forty-two  inch  scale;  the  standard  of  Mr.  Aubcrt; 
and  that  of  the  Royal  Society.     The  inadvertency  is  this; 
in  his  ei]uaIoriu),    and   the  stimdard  of  the  Royal   Society, 
he   has   Htarged    the  errnur  of  the  most  erroneous  extent, 

■  hen  compared  with  the  mean  ejcteut,  alike  to  both  dii'- 
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Bioot;  L  €•  he  bas supposed  one  of  the  divisions  which  bound 
the  erroneous  extent,  to  be  too  much  to  the  right»  and  the 
other  too  much  to  the  left,  and  tliat  by  eqoal  qoantities : 
This  is  certainly  a  ^;ood*natured  way  of  stating  the  erroura 
.   of  work  ;  and  perhaps  not  unjiistly  so,  where  the  worst  pavt 
has  been  selected ;  but,  in  the  other  three  instances,  namely^ 
in  General  Roy's,  Mr.  Aubert*s,  and  liis  own  standard,  he 
lias  charged  the  whole  errour  of  the  most  erroneous  extent 
to  one  of  the  bounding  lines. 
I  accu*      I  WAA  ^^11  confirmed  in  my  high  opinion  of  the  general 
■^«f  BiraV  accuracy  of  Btrd*s  dividing,  when,  last  wanter*,  1  measured 
Gieea-     ^^    chords  of   many   arcs   of  the    Greenwich    quadrants 


quadrant  That  instrument  has  indeed  suffered  both  from  a  change  in 
its  figure,  and  from  the  wearing  of  its  centre  ;  but  the  gra- 
duation, considering  the  time  when  it  was  done,  I  found  to 
be  very  good.  Sir  George  in  his  paper  upon  the  equatorial 
(Phil.  Trans,  for  1793),  after  some  compliments  paid  to  the 
divider  of  his  instrument,  says,  *'  the  late  Mr.  Juhn  Bird 
^  aeems  to  have  admitted  a  probable  discrepancy  in  the  di* 
"  visions  of  his  eight  feet  quadrant  amounting  to  3"  ;**  and 
he  refers  to  Bird  on  the  construction  of  the  Greenwich  qua- 
drant. This  quantity  being  three, times  as  great  as  any 
errours  that  1  met  with,  1  was  lately  induced  to  inquire 
how  the  matter  stood.  Bird,  in  tlie  paper  referred  to,  *^ys, 
•*  in  divii'ing  this  instrument  I  never  met  with  an  inecjuality 
••  that  exceeded  one  second.  I  will  suppose,  that  in  the  90 
**  a'ch  this  errour  lay  toward  the  left  hand,  and  in  the  9(> 
•*  areh  that  it  lay  towards  the  right,  it  will  cause  a  difter- 
■*  ence  betwoen  the  two  arches  of  two  seconds;  and,  if  an 
•*  errour  of  one  second  be  allowed  to  the  observer  in  read- 
•'  ing  otf  his  observation,  the  whole  amount  is  no  more  than 
»«  three  seconds,  which  is  agreeable  to  what  I  have  heard, 
Qomparetl  vrih  *' &c.*'  Sir  George's  examination  of  his  own  equatorial 
J>ir  (..  s.  I-  ve-  fui-4iijjhes  me  with  the  means  of  a  direct  comparison  :  in  his 

Ivn5  cqitalo-  ,»    1        ,      1  •  •      1  /.I  // 

,'^,  account  ot  the  decimation  circle,  we  lind  an  errour  l-  2  -^3^ 

and  another  —  l"*5;  to  tl.ese  add  an  errour  of  half  a  second 
in  each,  for  reading  oif,  which  Sir  George  also  admits,  we 
shall  then  have  a  discrepancy  of  4'''85  ;  but,  as  the  errours 

*  This  i>iiper  was  v;riltca  in  June,  1808. 

'9i 


OK   OtTIOtKO  AITKOXOMICAt  IKbTKTJMEKTJ. 

of  rradmi;  off  ore  not  eirours  of  division,  let  tlicin  te  tlis- 
(kanr«<l  froui  both,  and  the  crrniirs  will  thtn  etoiid,  far  the 
^ndraut  V,  and  for  theciicle  3-' 85.  As  tlie  rudius  oftlic 
Itnper,  l>owever,  is  four  times  grruter  tliati  ihut  ol'  the  lut- 
ttr,  it  win  appear,  l>y  ihii  modt?  of  triul,  thut  th^  eqimtu- 
ml  M  rather  more  limn  Iwiif  us  accursleiy  rlividc-d  as  the 
^tndraut.  Iii  duitig  ju&tice  la  Bird  in  tfiis  instimce,  I  hnve 
odIv  done  as  I  would  be  <}one  liy :  Tor,  dhould  any  future 
•lilcf  Mrt  mc  buck  a  century  on  ttie  throiiologicul  vctile  of 
ptogressive  ini|iroveiueot,  [  hope  noioe  one  will  be  found  to 
rr-ttitrc  me  to  my  proper  iiii-he.  I  now  subjoin  a  reslate- 
cinn  of  the  greatest  errour  of  each  of  the  instruments  thut 
i-e  liTOU^til  into  comparison  by  Sir  George,  aller  having  re- 
ilac«tl  them  all  by  one  rule;  viz.  allowing  each  of  the  two 
|Wnl9  which  bound  the  must  erroneous  extent  to  divide  th« 
■ppareut  errour  e<]iinlly  between  them.  They  are  expressril 
ii  parts  of  an  inch,  and  folloiv  each  other  in  the  order  of 
icir  mccuracj'. 

Sif  George Shucltburg'B  5  fict  standurd OOOlflS       F-'ro 

(^eoeral  Roy's  scale  of  4i  inches   -OOO-J^O      j^',j. 

Sit  George's  equatiirial,  Sfeet  radius ••   ■000^73 

Tb«.- Greenwich  quudraiit,  a  feet  radius   ■■..  -OOO^CS 

Mr.  Aubert's  KtanJurd,  5  fii^t  long '000700 

The  Koyal  Society's  siandurd,  Ii^  inches  long,  '000, U5 

Foe  tin-  jiistuess  of  the  above  statement  I  consider  my 
•Mite  «■  pledged  ;  requesting  the  jiermisuon  to  say,  th^it  if 
on  the  result  of  each  respectiife  eKiiniinittinn,  us  here  pre- 
tenlcd,  there  could  haTC  been  more  than  one  opinion,  it 
wwsid  not  hare  ap|>eured  here.  I  nin  fRrther  prompttd  to 
Mid,  thai  thf  iihove  comparative  view  preseiils  one  cireum- 
Mance  to  our  notice,  which  cannot  do  h-ss  lliun  grilily 
errry  iudiiriduHl,  who  is  at  all  eonverjant  in  these  malltcs  ; 
I  mean,  ttte  high  rank  which  General  Roy's  siiile  taken  in 
tlie  li>t ;  Ihut  scale  having  been  made  the  agent  in  m>;i-ur- 
iop  the  boK  line  of  our  natioiial  Irt^poonietrical  survey. 

T*  r«tarn,  linally,  to  the  dividln-r  of  circles;   [  mostci-. 
state,  M  nutter  of  firecaution,  that  great  care  should  be '^'^'^ 

•TTii.  i.  thcKime  whith  Mc.  BirJufccl  In  dividing  iiiiclglii  fe.-t  mufjl 
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ttailbriii  teny  taken  during  the  turning  oTtlie  outer  edi^e,  to  have  the  eir«»' 
Suim?M^he  ^^^  ^^  the -same  temiierature;  for  one  part  may  be  expanded 
edge,  by  heat»  or  contracted  by  cold,  so  much  moie  than.auothery 
as  to  cause  the  nunnbers  in  the  tubles  of  errours  to  be  in* 
conveniently  large.  A  night  is  not  more  than  sufficient  for 
allowing  the  whole  to  take  the  same  temperature,  after  hav- 
'  ing  been  handled  by  the  workmen;  and  the  tiuishing  touch 
should  be  given  within  a  short  space  of  time.  But,  If  the 
effects  of  temperature  are  to  be  regarded  in  turning  a  cir- 
sboreall  cle,  it  is  of  tenfold  more  importance  to  attend  to  this  cir- 
iMth/km'^  cumstance,  while  the  examination  of  the  larger  arcs  of  the 
instrument  is  carried  on;  for  it  is  absolutely  necessary,  that, 

^' **"i*  durine  this  time,  the  whole  circle  should  be  of  the  same 
bare  mucxi  3  » 

rinportaot  heat  exactly.     Few  workmen  are  sufficiently  aware  of  this  : 
^^^"^  g^f^nWj  TPhey  generally  suppose  the  expansion  of  metals  to  be  a  tri- 
fie,   which  need   not  be  regarded  in  practice ;  and  wonder 
how  the  parts  of  a  circle  can  be  differently  lieated,  without 
taking   pains  to  make  it  so.     One  degree  of  Fahrenheit's 
thermometer  indicates  so  small  a  portion  of  heat,  that,  in 
such  places  as  workmen  are  usually  obliged  to  do  their  bu- 
siness in,  it  is  not  very  easy  to  have  three  thermometers  at- 
,    tached  to  different  parts  of  a  large  instrument,  showing  an 
equality  of  temperature  within  that  quantity:  Vet  so  neces- 
sary is  correctness  in  this  respect,  that  if  a  circle  has  the 
vertex  one  degree  warmer  than  its  opposite,  and  if  this  diT- 
ference  of  temperature  be  regularly  distributed  from  top 
to  bottom,  the  upper  semicircle  will  actually  exceed  the 
lower  by  2":  And,  if  such  should  hap|)en  to  be  the  cab'e 
wltile  the  examination  of  the  first  dot  of  the  third  quadrant 
is  made,  the  regularity  of  the  whole  operation  tvould  thereby 
be  destroyed. 
The  apparatus      ^^  ^^y  ^^^  ^^  improper  to  remark,  that  dividing  by  the 
BQt  exi>«ubivf>  ^ye  does  not  requ're  a  more  expensive  apparatus  than  the 

operation  of  dividing  by  hand  ;  and,  indeed,  less  so  wh«n 
the  scale  of  inches  is  deemed  necessary.  The  method  by 
adjustment  is  still  more  expensive,  requiring  whatever  tools 
Bird^s  method  requires,  and,  in  addition  to  these,  a  frame 
and  microscopes,  somewhat  similar  to  those  for  dividing  by 
the  eye. 
Much  tii^e  It  is  somewhat  more  difficult  to  give  a  comparative  esti- 
mate 
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of  the  tiine,  which  the  different  methods  of  dividing  nved  by  ifr 
require.*  I  know,  that  thirteen  days  of  ei^ht  hours  each 
•re  well  employed  in  dividing  sach  a  circle  by  my  method; 
about  fiHty'-two  days  i^ould  be  consumed  in  doing" the  siihie 
thiols  hy  Bird*s  method;  and  I  think  I  caniiot  err  muchf 
when  1  state  the  method  by  adjustineut,  supposing  every 
doc  to  be  tned»  and  that  two  thirds  of  them  want  iidjusting, 
to  require  abuot  one  hundred  and  fifty  df  such  days. 

The  economy  of  time  (setting  abide  the  deckled  means 
of  srccuntcy)  which  the  abore  estimate  of  its  application 
offers  to  riewy  will,  I  think,  be  considered  of  no  little  mo- 
ueot.  By  the  rising  artist,  who  may  aspire  to  exceU«:ncei 
it  will  at  least,  and  I  slxiold  hope,  with  gratitude,  be  felt 
in  the  abbreviation  of  bis  labours*  To  me,  indeed*  the 
neaus  of  effecting  this  became  indispensible;  and  it  has  not 
been  without  a  sufficient  sense  of  its  necessity,  that  i  have 
been  urged  to  the  progresrive  improvement  and  completion 
of  thifse  means,  as  now  described,  ft  is  but  little,  that  a 
nan  can  perform  with  his  owtf  hands  alone ;  nor  is  it  on  all 
occaskooat  even  in  frames  of  finncr  texture  than  toy  swo, 
that  be  can  decisively  command  their  adequate,  unerring, 
uoe.  And  I  must  confess,  that  I  never  could  reconcile  it 
to  what  I  bold  as  due  to  myself,  as  well  as  to  a  solicitous 
regard  fbr  the  most  accurate  cultivation  of  the  science  of  .     . 

astrononi}',  to  commit  to  others  an  operation  requiring  such 
^-arious  and  delicate  attentions,  ah  the  divibiou  uf  my  instru- 

ments. 

That  my  attentions  on  this  head  have  not  failed  to  pro- 
cure for  me  the  notice  and  patronng^  of  men,  whose  appro- 
bation makes,  with  me,  no  inconsiderable  part  of  my  re-^ 
ward,  1  have  to  reflect  on  with  gratitude  and  pleasure:  and 
as  I  look  with  coniidence  to  the  continuuuce  uf  that  putron- 
sfre,  so  long  as  the  powers  of  execution  shall  give  me  the 
inclination  to  solicit  it,  I  cannot  entertain  a  motive,  which 
nii^ht  go  to  extinguish  the  more  liberal  wish  of  pointing 
out  to  future  ingenuity  a  shorter  road  to  eminence ;  suili<< 
ciently  gratiticd  by  the  idea  of  havin<;  in  the  present  com-  . 
uiuiiication  contributed  to  facilitate  the  operations,  and  to 
aid  the  progress  of  art  (as  far  as  the  limited  powers  of  vision 
will  admit)  toward  the  point  of  perfection. 
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VIII. 

(in  the  Origin  and  Formation  of  Roots.  In  a  Letter  from 
T.  A.  Knight,  Esq.  F.  R.  S.  to  the  Right  Hon.  Sir  Jo- 
8EPU  Banks,  K,  B,  P.  R.  S*. 


My  DEAR  Sir, 


In 


Buds  of  trees  Jli>i  my  former  communication  I  have  given  an  account  of 

spring  from      some  experiments,  which  induced  me  to*conclude,  that  the 
the  alburouni*  .         . 

bads  of  trees  invariably  spring  from  their  alburnum,  to 

which   thjt;y   are   always  connected   by    central   vessels   of 
greattP  or  less  length;  and  in  the  course  of  much  subse- 
quent experience  I  have  not  found  any  reason,  to  change 
the  opinion  that  I  have   there  giveuf.     The  object  ot  the 
Dre^eut  communioatiou  is  to  show,  that  the  roots  of  trees 
are'alwayb  generated  by  the  vessels  which  pass  from  the  co* 
tyledous  of  the  seed,  and  from  the  leaves,  through  the  leaf- 
stalks and  the  bark,  and  that  they  never,  under  any  circum- 
stances, spring  immediately  from  the  alburnum. 
l*he  radicle  in      The  organ,  which  naturalists   have  called  the  radicle  iu 
the  seed  not     i\^^  seed,  is  generally  su}>pobed  to  be  analogous  to  the  root 
of  the  plant,  and  to  become  a  perfect  root  during  germina- 
tion; and   1  do  not  know  that  this  opinion  has  ever  been 
controverted,  though  I  helieve,  that,  when  closely  investi* 
gated,  it  will  prove  to  be  founded  in  errour. 
Root  lengthen      A  root,  in  all  cases  with   which   1  am  acquainted,  elon- 

hj  ne    i>iiris     ^ales  only  by  new  parts,  which  are  successively  added  to  its 
added  m  the  •    .  ■  1*11  1 

apex  or   point,  and   never,  like  the  stem  or  branch,  by  the 

extension  of  parts  previously  organized ;  and  1  have  eudea- 
voured  to  show,  in  a  former  memoir^  that,  owing  to  this  dif- 
ference in  the  rao«le  of  the  growth  «.f  the  root  and  leii'^-th- 
ened  plumule  of  germinating  seeds,  the  one  must  ever  be 
obedient  to  gravitat'on,  and  points  towards  the  centre  of 
the  Earth,  winle  the  other  must  take  the  opposite  direction^. 
But  the  radicle  of  germinating  seeds  elongates  by  the  ex- 


omcs. 


Radicle  of 


♦  F  om  the  Philos.  Tran      t.  for  18  9,  p.  169. 
f  Phil.  Trans.  1^05;  Journal,  vol  XllI,  p.  c  49. 
J  Phil.  Tians.  IbOdj  Journal,  vol.  XIV,  p.  4  . 


tension 


•M   THB  aUGIB    AMD  FOmXATIOir  OF  ROOTS.  ]  ]Q 

imtioQ  of  parts  previously  organized,  and  in  a  great  nam*  lecdt  dongt. 

her  of  casiM,  which  mdst  be  fbmiliar  to  every  person's  ob-^jJI^'j  ***••** 

servatioQy  raises  the  cotyledons  out  of  the  mould  in  which  niasd  pans.    ' 

the  seed  ia  placed  to  vegetate.    The  mode  of  growth  of  the 

radicle  ia  therefore  nmilar  to  that  of  the  substance  which 

occupies  the  spaces  between  the  bods  near  the  point  of  the 

socculeDt  annual  shoot,  and  totally  different  from  that  of 

the  proper  root  of  the  plant,  which  I  conceive  1o  come  first  Origin  of  ibf * 

into  existence  daring  the  germination  of  the  seed*  and  to  ^^^^ 

spring  from  the  point  of  what  is  called  the  radicle.     At  this 

period^  neither  the  radicle  nor  cotyledons  contain  any  albnr* 

DUHi ;  and  therefore  the  first  root  cannot  originate  fiom  that 

substanc^e;  but  the  cortical  vessels  are  then  filled  with  sap, 

and  apparently  in  full  action,  and  through  these  the  sap  ap- 

peairs  to  descend,  which  ^ves  existence  to  the  true  rbot* 

When  first  emitted,  the  root  consists  only  of  a  cellular  Its  Idnnatiiiu 
substance,  similar  to  that  of  the  bark  of  other  parts  of  the 
future  trees  and  within  this  the  cortical  vessels  are  subse- 
qaeutly  generated  in  a  circle,  enclosing  within  it  a  small 
portion  of  the  cellular  substance,  which  forms  the  pith  or 
mednlla  of  the  root.  The  cortical  vessels  soon  enter  on 
their  office  of  generating  alburnous  matter  ;  and  a  transverse 
section  of  the  root  then  shows  the  alburnum  arranged  in  / 

the  form  of  wedges  round  the  medulla,  as  it  is  subsequently 
deposited  on  the  central  vessels  of  the  succulent  annual 
ahoot,  and  on  the  surface  of  the  alburnum  of  the'stemsand 
branches  of  older  trees*. 

If  a  leaf-stalk  be  deeply  wounded,  a  cellular  sufbstance,  \,^f^x^x^^  ^c 
similar  to  that  of  the  bark  and  youni^  root,  is  protruded  from  many  planu 
the  upper  lip  of  the  wound,  but  never  from  the  lower;  and  ^"^^^^^''o^^* 
the  leaf-stalks  of  many  plants  possess  the  power  of  emitting 
roots,  which  power  cannot  liave  resided  in  albiirnnm,  for  the 
leaf-stalk  does  not  contain  any  ;  but  vessels,  similar  to  those  though  they 

of  the  bark  and  radicle,  abound  in  it,  and  apparently  convey  <^o"«a«n  no  *!• 

.  r  1  II  '  bumum. 

the  returning  sap;  and  fvoin  these  vessels,  or  perhaps  more 

properly  I'lom  the  fluid  they  convey,  the  roots  emitted  by 
the  leaf-«taik  derive  their  existencef. 

•  Phil.  Trans,  for  1801,  Piute  27. 

tPhiLTrans.  for  1801.  ' 

If 
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If  a  circle  of        If  a  portion  of  the  bark  of  a  vine,  or  other  tree,  which 
off,voot<  pro     readily  emits  roots,  be  taken  off  in  a  circle  extending  rrnind 
cecid  from  the  its  stem,  so  as  to  intercept  entirely  the  passage  of  any  fluid 
po  ion  a  ove,  ij^^Qy^^^  the  bark;  and  any  body  which  contains  much  mois- 
ture be  applied,  numerous  roots  will  soon   he  emitted  into 
it  immediately  ahovi'  the  decorticated  si^ace,  hut  never  im- 
mediately beneath  it:  and  when  the  alburnum  in  the  decor- 
aiKlbuds  from  ticatcd  spaces  has  become  lirele>s  to  a   considerable  depth, 
low.^^'^^^"  *"  ^^^*  ^^^  usually  protruded  beneath,  but  never  immediately 
above  it,  apparently  o\%ing  to  the  obbtruction  of  the  ascend- 
ing sap.     The  roots  which  are  emitted   in  the  preceeding 
ca&e,  do  not  appear  in  any  degree  to  differ  from  those  which 
descend  from  the  radicles  of  ^ermuiating  seeds;  and  both 
appareiiily  de.ive  their  matter  from  the  fluid  which  descends 
through  the  cortical  vca-icls. 
Varictiesof  Thcie  are  beveial  vaiicties  of  the  apple-tree,  the  trunks 

the  apple  trea    and  branches  of  which  are  almost  covered  with   routih  ex-» 
}uTcexcres  => 

cence»  iormed  crciCences, formed  by  congeries  of  points,  which  would  have 

by  pumr*  thit  become  roots  u*)dei  favourable  circumstances;  and  such  va« 
would  have  •  ,.,  ,  ,  _, . 

beceme  roos.   neties  are  always  very  readily  propagated  by  cuttrng-.  Hav^ 

These  readily    i[,g  i\\\iQ  ob  .  ined  a  considerable  number  of  plants  of  one 
prtfpagdtcd  by     «     ,  •        .i  «  .  ,     . 

•utiiogs,  01  these  var  eties,  trie  excrescences  began  to  torm  upon  their 

stems  when  two  years  old,  and  mould  being  then  applied  to 
them  in  the  spring,  numerous  roots  were  emitted  into  it  early 
in  the  summer.  I'he  mould  was  at  the  same  time  raised 
round,  and  applied  to,  the  stems  of  oiher  trees  of  the  same 
age  and  variety,  and  in  every  respect  similar,  except  that 
the  tops  of  the  latter  were  cut  off  a  short  distance  above  the 
lowest  excrescence,  so  that  there  were  no  hnds  or  leaves  from 
which  sap  could  descend  to  generate  or  feed  new  roots  ;  and 
Hoot«  k  budf  under  these  circumstances  no  roots,  but  numerous  buds  were 
•cenaii  glycon- gjj^-j^p^j^  mj,|   these  buds   all  sprang  from  the  spaces  apd 

points,  which  under   different    circumstances  had    afforded 
root^.     The  tops  of  the  trees  last  mentioned,  having  been 
divided  into  pieces  of  ten  inches  long,  were  planted  as  cut- 
tings, and  roots  were  by  these  eniitted  from   the   lowest  ex- 
crescences beneath  the  soil,  and  buds  from  the  uppermoit  ©f 
■   '       those  above  it, 
Vutbuds  pro-        1  had  anticipated  the  result  of  each  of  the  preceding  ex- 
SMfl  from     e  pgf j^uei^tg  J  pQt  thftt  I  supposed^  or  now  suppose,  that  roots 
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ran  Ik"  chaiiK«i  in'n  burfi.  or  bitdu  into  mots ;  but  I  hud  be-  «: 
:.rp  praird,  ihal  the  onrHnualion  qflliv  ulburiium  to  betU-r^ 
''■'ulatcil  la  rnrry  the  aap  it  contains  from  tbr  rnot  npwardx, 

jti  in  mny  otbtr  rfireilioo  :  am!  lonnclmled.  ili«t  thf  ^np, 

[■•nartivwliit  thPt«[i  of  the  cutting  throuKh  ilir  alb'su'itm, 
-  nlil  t>*  ibirrc  eiaplnyed.  as  I  hnd  n!w"rved  in  in>n*  <<iiuiliir 

^•^  in  t^meratin^  buds.  Bud  tliiit  these  bu(l«  w diiUI  he  jiro- 
irudnl  vhere  [he  bark  was  ytiun"  hihI  thin,  iin>l  enD*F>|iirtitlv 
siToTdrd  'iitle   tesistaT-e*.     I   had   also  proved  the  li«rk  tn  m 
be  Itrtlrr  cxdcnlaled  to  cairy  the  *«[■  towHnls  the  rrmu  >haii  \ 
lu  ibc  opixwiti?  clirrclion,  und  I  theii(-t>  inferred,  that  ns  soin  b. 
M  miiy  bnda,   emitted  by  the  ciiltiniif.  iitforilrd    Irave*,  the 
np  would  be  cnifeved  ffnin  these  to  the  liiiver  extreiiii  yof 
iVte  cuitinsH  by  the  cortiiul  vessels,  Hud  be  there  eiuplityed 
:  ihef»r.n:ilioiinf  tooib. 

llotb  the  nlbiirnoin  Hiid  bark   of  trees  evidently  irontain  T 
:',,ir  tme  sap;  bill  whtiberthe  fliiid,  which  asteiids  in  such  t] 
i.-j-«ii  as  the  preecdin-^lhrou'^h   thu  allmriiuin  to   i^eiiertitc  bi 
bods,  be  eMentiitllyditrereiit  from  that  nhich  desi-endi down 
ih«  b*--k  to  generate  toots,  it  i»  perhiiiis  imposMble  to  de- 
<ide.     As  nature,  however,  Hjipesr^  in  the  veiji-tabli-  world 
To  oj'erale  bj  the  4im|jieal  means;   and  Bsthe  vegetable  sap, 
l<ice  Uk-  nnimal  IiI.xkI,  is  |irot)nhly  hlled  with  pdrlicleawhich 
■IV   eodned  with  lilV;  were  1  to  oliW  u  conjecture,  1  am 
Btdcb  more  di^fioised  to  btltrve,  that  tfit  sumif  fluid,  even  by 
merely  aeiiuinn^  ditlereut  iiiulinui<,  may   generate  dioeient 
«Tt^ns,  than  that  two  distinct  fliiida  are  eiii|il<>yed  to  forcn 
the  Toat,  and  the  bud  and  lenl'. 

Wtieu  alburiiuui  is  IWaied  in  the  root,  this  or^uu  poiBesseit  R 
in  cMDtDoii  with  the  Ateoi  and  hmnoliea,  the  power  oi'  pro-    ' 
dueiog  bud",  and  of  eiiiilliiig  Duroui-  tools;  uud  when  it  \»  p, 
detached  team  the  tree,  the  builo  alwayt.  B|in[<g  near  its  up.  ^^ 
|irr  rad,  and  the  rouls  near  the  op[>OKite  esilteiuity,  a»  in  the 
nilliD^  tiboveroeationed.     The  alburnum  of   the  root   ia 
«Imi  similar  to  that  of  other  parts  of  the  tree,  except  lliat  it 
to  more  |Hjruii4,  probably  owin^  to  the  presence  of  abundant 
te  during  ibe  period  in  which  it  is  depoaitedf.     And 

•Pliil.T«n».fot  1805;  Jaunur,  vol.  Xlll,  p.  J49. 
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podsibly  th«  same  canse  may  retain  the  wood  of  the  root 
permanently  in  the  state  of  alburnum ;  for  I  have  shown,  in 
a  former  memoir,  that  if  the  mould  be  taken  away,  so  that 
^he  parts  of  the  larger  roots,  which  adjoin  the  trunk,  be  ex« 
pot>ed  to  the  air,  such  parts  are  subsequently  found  to  con- 
tain much  heart  wood*. 
Biad»  and  I  would  wish  the  preceding:  observations  to  be  considered 

ibiwii  rwrtiof  ^.^j^^gi^j^jj^  to  trees  only,  and  exclusive  of  the  paUn  tribe ; 

Iftceous  plaou  but  I  believe  they  are  neveilheless  generally  applicable  to 

yftttaced  from  perennial  herl>aceous  plants,  and  that  the  buds  and  tibrous 
sutv^tancet  cor-  "^  „    ,  .    .  ^  .  ...  , 

lesponding  to   roots  ot  these  originate  from  substances  whicn  correspond 

ihe  al^rnum  with  the  alburuum  and  bark  of  trees.  It  is  obvious,  that 
the  roots,  which  bulbs  emit  in  the  spring,  are  generated  by 
the  sap,  which  descends  from  the  bulb  when  this  retains  its 
naturul  position  ;^and  such  tuberous  rooted  plants  as  the  po« 
tato  offer  rather  a  seeming  than  a  real  obstacle  to  the  hypo- 
thesis I  am  endeavouring  to  esUiblish.  The  buds  of  these 
pTre  generally  formed  beneath  the  soil ;  but  I  have  shown,  in 
a  former  memoir,  that  the  buds  on  every  part  of  the  stem  may 
be  made  to  generate  tubers,  which  are  similar  to  those  usu- 
ally formed  beneath  tbe  soil ;  and  1  have  subsequently  seen, 
tn  many  instances,  such  emitted  by  a  reproduced  bud  with- 
out the  calyx  of  a  blossom,  which  had  failed  to  produce 
fruit;  but  I  have  never,  under  any  circumstances,  been 
*   able  to  obtain  tubers  from  the  fibrous  roots  of  the  plant. 

The  tuber  lit-       The  tuber  therefore  appears  to  differ  very  little  from  a 

Iwun  a  branch  branch,  which  has  dilated  instead  of  extending  itself,  except 
that  it  becomes  capable  of  retaining  life  during  a  lonpjer 
period;  and  when  I  have  laboured  through  a  whole  sum- 
mer to  counteract  the  natural  habits  of  the  plant,  a  profu- 
sion of  blossoms  has  in  many  instances  spri/ng  from  the 
buds  of  a  tuber. 

and  runners  of       l  he  runners  also,  which,  according  to  the  natural  habit  of 

tuberous  root-   the  plant,  give  existence  to  the  tubers  beneath  the  soil,  are 
cd  plants  simi-  ...  •     ^-         .        i         ^  r    t         i 

larinoTgi-       very  similar  in  organization  to  the  stein  of  the  plant,  and 

n'zation  to  the  readily  emit  leavesand  become  converted  into  perffct  stems, 
in  a  few  days,  if  ^he  current  of  ascending  sap  be  diverted 
into  tliem  ;  and  the  mode  in  which  the  tuber  is  formed  above 
and  beneath  the  soil  is  precisely  the  same.     And  when  the 

♦  Phil.  Trajjs.  for  1801. 
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k,  «hi«hhiu  been  deposiiwi  at  rnt  (luring the  autumn  und 

»  D^iii  rall«-d  into  aclioii  to  feed  the  budu,  wliicb 

iBti)  |)4rl4  or  ihc  sirins    of  tlie  future  plants  io  the 

ling,  filiroub  roolt  ure  eiuiiii:d  I'mm  the  the  bu^e*  of  thtste 

t9,  nhilst  bnds  are  geuerat<'dal  the  o|>pi>bitf  extremities, 

n  the  casi'i  I  have  meniioutd  re»|iectitig  trc(.-s. 

:s*  huvc  8upi>ust'ii  the  tiL>ious  roots  of  all  Fibr 
plant!  la  he  ol  aimuift  duration  >iu\\ ,  and  ihuair  of  bulboub  "^^ 
iiml  lut>croUs  rooted  plants  t'eriuiiilj  ure  so ;  as  in  tiiese  na-  ^  ,. 
tare  hus  provided  a  distinct  reservoir  lor  tlie  sap  which  is  to  "'"'' 
f,  •form  ttie  Bnt  leaves  uiid  librous  roots  of  the  £U(.-ceedin];  te»- 

:  but  ihQ  or^Tiilutioii  of  trees  is  very  ditferciit,  and  the  urin 
MimuiB  and  bark  of  the  roots  and  btems  of  these  are  the 
of  their,  sap  during  the  winterf.  When,  however, 
ii  roots  of  trees  are  crowded  together  in  a  garden- 
:,  (bey  are  ofieii  found  lilelrts  in  the  siici:eediii^ spring; 
t  1  have  not  observed  the  same  mortality  to  occur  iu  any 
[i  the  roots  of  trcps  when  (jruwing,  under  ta*Ourablc 
u  llieir  imturdi  situation. 
1  am  {jrepared  to  utier  some  observutions  on  the  causes 
which  direct  the  rouT»  of  plants  in  search  of  proper  nutri- 
■lent,  and  wliich  occumod  the  root  of  the  same  plant  to  b»- 
Hltne  dilTfrent  iorms  under   diD'erent   circumstances;   bull 


a  iniike  these  ob&ervs 


luhjeet  of  a  fut 


muuication. 


Heac 


I  am,  my  deal 


(Our  much  obliged  servant, 
TIIOMAS  AND.  KNIGHT. 


ftunWJH/o  thf  Lmitt  I'X^wi;/''  yision,  and  the  corTespond- 

infc  Paints  if  ihr  lifl'tna,  ife.:  by  Dr.  IIaldat,  S<rcre/ury 

Ihf  Afa-lfmj/  of  ^af^r■yl.  ' 


loiible  vision,  printed  in  this  Journal  for  Cormpnndinr 
relerted  the  singular  phenomena  there  poi"t«  on    ' 


•M.  Mirbcl't  T\ei!i  iTABtliMif, 
a,deFli}»<iue,Tol.LXV,p.  I 


Dr.  Smiih's  Intioduclion  la 
+  Phil  Trans,  for  1805. 
,  b'cFjounul,TSt,XVII,p.!01. 

fccited 


134 


ON    TH«    LIMITS   OF   SINGLE  TISIOIT. 


recHed  to  the  general  laws  of  vision,  by  applying  to  theol 

the  theory  of  corresponding  points  in  the  two  retinas.  These 

points,  and  the  limits  of  single  vi»ion>  will  form  the  subject 

of  this  fjecond  paper. 

Somf  corrrju         The  slightest  atteuion  to  the  functions  of  the  eyes  must 

pondence  be-  long  have  taught  pbysiolugists,  that  certain  relations  be- 
tween Jiarts  of  ^  ^,  *  n  i_  1  1  1  •  •  e 
tfic  tvro  eyei  to  •*''W>  these  organs  are  necessary  f«>rtne  double  impression  of 

f  rxtuce  single  one  object  to  produc  e  a  single  perception.  The  admirable 
ayiDpathy  that  prevails  between  the  muscles  that  move  the 
eyes,  which  constantly  determines  these  organs  to  turn  to 
the  same  point;  the  difficulty  of  lixing  oiie  without  the 
other;  and  the  almost  absolute  impossibility  of  moving 
them  simultaneously  in  different  directions;  would  have 
been  sufficient  to  show,  that  these  organs  are  formed  to  be 
afiected  in  concert,  if  the  injurle"*  att'ectingthis  arrangement, 
and  the  most  easy  ocular  demonstration  did  not  prebeut 
themselves  to  confirm  it.  Accordingly  they  are  unanimous 
in  acknowledging  the  nece^^sity  of  this  correspondence  be- 
tween the  points  of  the  retinas,  which  receive  the  impres- 
84oa  of  the  double  image  at  the  same  time.  But  in  what 
does  this  correspondence  consist?  can  it  be  established  be- 
tween points  taken  throughout  the  whole  extent  of  the  reti- 
na, luftween  certain  of  these  points,  or  bet^veen  two  of  them 
alone?  These  are  questions  on  which  authors  are  not  agreed, 
or  which,  not  having  been  examined,  appear  tome  to  deserve 
investigation. 
HtHcr  con-  Hallcr,  who  in  the  5th  vol.  of  hi^  Elements  of  Physiolo- 

•"*^  the  field  ^y  [j^s  collected  what  had  been  done  by  nio.:>t  of  the  learned 
ttptic  axis.  ^^^**  ^"d  written  on  vision,  has  satistied  himself  with  laying 
down  from  Mariott*s  ceiel)rated  experiment  the  proposition, 
tliattlieimage  cannot  prodnreany  impression  when  received 
o.i  iheoptic  nerve,  but  that  it  does  when  rcveived  on  its  outer 
side  at  the  |)oint  where  the  posterior  extremity  of  the  axis 
of  th:?  ball  of  the  eye,. or  optic  axis,  terminates;  a  part  of 
the  r<ifna,  which  he  says,  is  supposed  to  be  most  sensible. 
Lp Cat cxtenfls  Le  Cat,  pciceiving  the  impossibility  of  limitilig  thr  position 

it  to  the  gf  the  iina;^e  so  strictly,  has  given  the  whole  of  the  bottom 

▼llole  r«tina.  V       v.      i.    i  I        1 1  •.  i     i  ^i        •        i 

or  tl»e  eye  tor  its  field,  lienee  it  tonows,  that  in  the  opi- 
nion of  llai'.erthe  points  ol*  correspondence  are  necessaiily 
found  in  the  meeting  of  the  optic  axis,  since  this>  is  tiieonly 
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point  nipa1>1e  of  transmitting  tlie  ifniirc«»inn:  ]>}  that  of 

I^-  Cat  on  tliL- contrary,  I hesc!  pu'iiils^inuy  occuj>}'  <liflt!r«nt 

IwTts  ur  tli«  rt-liiiu,   whiL-h   he  calU   llie  hnlt'Xii  nt  tlie  eye  EzperiiacRM. 

tktBpefi  aulhorilies  so  iwpeeiiiMi-  ex|wnmenH  alone  cnn 

(ieiriile.      Tlii>«e  to  vrhivii  1  hnvt;  Imri   recourse  ure   the  moat 

«m)ile:  thvy  Miisi»t  rliLvfly  in  |>TO(liicinguD  Brtifiniil  squint- 

It)'*,  by  rhnnpnt;  llie  (.'ustoinary  direction  of  tlie  optii;  axit 

by    mci-'hanical   iuenii«.       Evt-ry   one    knoni*,   Ihiit   bul'Ii  w 

dnu^,  nKeii  carried  to  a  cerliiiu  drt^ree,  nill   produce   tlie 

[>errrpl<on  of  u  double  iniagei  tthich,  btfing  cuufj-d  by  a 

chaog*^  in  tlie  rt-s|ifiti*e  «itiiHtion  of  ilie  pniitts  nf  the  reli- 

UB  siuiultaueouBly  aiFccied  in  ordinary  riues,  tnu»t  be  uilcn- 

lalnl  tn  elucidate  what  rvliitn  to  tlie  \Attt:e  of  the  imagp. 

The  firft  result  of  the  rs|U'riincuis  by  tneHDh  uf  artiHciHl  Squiminf 

iquiiitiiig  U.  that  die  phenomena  it  eihibiti  are  not  recon-  1!™''"',"'*,!. 

|rciUbt«  t>it4ithenpii>ion,  in  nliich  the  sitnation  of  the  inia^  nuu.l  inaiA- 

Itconfinoil  to  a  single  spot  nt   the   bottom  of  PHch  I'ye  ;   for  *'"  'I""" 

of  the  iinpr«sioiiB,  being  then  iifecs»<ily   mtide  on  a 

nrt  of  the  retina  not  intended  to  receive  it.  ou^ht  not  t* 

r»«  riae  to  «ny  |wrreptioii.     From  this  gingle  fact  we  may 

iclmte,  that  the  (ilace  of  the  imiiKe  is  not  ruH-eisurily  at 

K  tummit  of  the  optic  axis;  but  that  levem)  parts  of  the 

Mrfaee  of  the  retinn  nre  cupiible  like  it  of  receiving  tlie  iin- 

Mion,  and  producing;  perceiilion.     Hut  we  may  assure 

of  ihe  fact,  by  cliisinf;  one  eye,  fixiu({  ilie  other 

•ith  a  tpeculum.  and  then  giving  a  lighted  t-flndle.  first 

i  in  the  line  of  the  optic  axis,  various  nngiiliir  poni- 

Its  flame  will  nut  cease  to  be  visiijle,  till  the  angle 

■^ »  at  least  70°.     It  it  trne  we  do  not  see  it  |ierfe(tly,  unltss 

th«aiit;lebecunsiderably  loM  than  this;   but  we  do  not  cease  |i  eiiendtoTTC 
to  perceive  the  flame,  till  its  position  is  such,  ihiit  none  of  '^^  "'">'*  l** 

,        ,.  ,       ,  -        ,         .      .  «    ,      leri'ji  bomii- 

iht  direct  rays  can  reach   the   pontenor  heinsphere  of  the  pbere  of  tba 
eye.     It  is  oident  therefore,  thnt  nutuie  hui<  not  f^ven  the  'J'' 
rvtiti*  so  great  an  extent  in  vhIii;  sinil  that  the  purU  lying 
roBDd  the  optic  asii,  though  in  a  less  fuvijumlile  siluidion, 
•fe  equally  capable  of  Iwiiig   affected.      I  will  add,   that,  (n<1obieciiaia 
bavitig  compared  tlie  iwprefcsions  prudui-ed  by  rays  parallel  "* 
«)th  the  optic  uwtt.  and  others  ineliued  to  this  axis,  ihev  >p-  b.' 
paarcd  to  me  to  dift'er  iu  vividness  only  as  far  as  would  re-  '">' 
milt  frma  the  dioiiuutiou  of  the  npcrtitre  of  the  pupil  occusi-  "' 

00  ed 


126  O"   I'H^   LIKIT8  OF  SINGLE   YISIOV. 

oned  by  the  obliquity  of  itb  plane  to  the  lumitious  rays,  and 
by  the  obliquity  of  these  ruys  to  the  relVuctivi^  media. 
All  parts  of  the      It  is  true  the  vividne<»d  of  the  iuia«^e»  situule  ut  the  optic 
wetinm  are  pro-  pQ\^  ^.^j^  jj^  compared  with  that  of  tho&e  around  it  only  by 

gemible:  ebtimalion ;  but  this  is  sutncient  to  prove,  that  their  ditter- 
ence  is  not  such  as  it  would  be,  if  it  were  owing  to  a  dimi- 
DiUion  of  sensibility  in  the  |nirts  of  the  retina  remote  from 
the  optic  pole,  and  that  consequently  the  retina  is  not  de-  . 
prived  of  the  faculty  of  transuiitting  the  impressions  re- 
ceived on  those  parts ;  whence  the  points  of  correspondence 
are  not  necessarily  and  invariably  sitnute  in  the  optic  axis, 
a»  several  authors  have  supposed.  I  would  not  venture  to 
assert,  that  all  the  parth  ot  the  retina,  on  which  images  may 
be  paiuted,  are  equally  sensible,  the  experiments  1  have 

atleisttbere  is  made  not  being  incoutestibly  decisive  of  this:   but  they 

^^J^^  1^1'  prove  at  least,  that  the  difference  is  not  very  great  at  a  cer- 
cnce  lo  some    ■  ^  .  . 

^iftmrice  round  tain  distance  from  the  optic  axis ;   for,  notwithstanding  the 

the  axis.  •  influence  of  the  caut-es  before  mentioned,  the  light  of  a 
candle  received  into  the  two  eyes,  inclining  them  sufficiently 
for  the  images  to  make  with  the  optic  axis  angles  of  15% 
80%  and  25%  did  not  exhibit  any  diminution  of  lustre,  that 
could  be  appreciated.  These  facts,  wliich  may  easily  be  ve- 
rified, give  to  the  field  of  distinct  vision,  and  to  that  of  per- 
fect vision,  a  much  more  considerable  extent  than  is  assigned 

Dr.  Youn^.  to  them  by  Dr.  Young  in  a  learned  paper  on  vision,  an 
abridgment  of  which  is  given  in  the  18th  vol.  of  the  Bibiio^ 
ihkque  Britannique. 

The  image  The  i>oint  that  corresponds  with  the  optic  axis,  without 

inosi  perfect  in  jj^jingr  endued  with  sensibility  superior  to  that  of  other  parts 
the  optic  axis*  .  .  .         , 

of  the  retina,  is  the  place  of  perfect  vision,  because  it  is  in 

the  focus  of  the  refractive  apparatus,  the  only  point  where 
the  image  can  have  its  whole  perfection.  The  muscles,  de- 
termined by  habit  to  dispose  the  ball  of  the  eye  so  as  to  re- 
ceive the  most  vivid  iiuprcssion,  bring  it  into  this  position, 
because  it  is  the  most  advantageous,  and  not  because  it  is 
the  only  one  in  which  vision  can  take  place ;  which  is  equally 
proved  by  urtiHcial  squinting,  and  by  that  accidental  squint- 
Chesclden.       ing  which  Cheselden  mentions.  » 

Ibecorres-  The  optic  poles  are  roost  commonly  the  place  of  the  dou- 

ptMwlinj  pou.t;  1^1^  image,  or  points  of  correspondence.     These  parts  how- 
ever 


I 


•V  THI  tlXITS  or  SINCLli  YtftOlT. 


rver  are  not  the  only  ones  capable  of  receiving  images ;  the  commonlT  fat 
»pace  ronnd  the  optic  axes  to  a  certain  extent  is  ali»o  capa-  ^*  opUcaaak 
Ue  of  being  affected  by  them :  these  are  the  consequences 
deducible  from  the  facts  already  mentioned.     But  as  the. 
double  image  produces  a  single  perception  only  when  it  falls 
on  corresponding  points » that  is  to  say,  v^hich  agree  in  their 
functions,  what^er  in  other  respects  this  part  of  the  retina  • 
may  be»  the  question  is  now  to  determine  on  what  "parts  the 
images  received  will  prodoc*e  single  or  double  vision  of  the 
same  object.     As  the  muscles  of  the  eyeljalls  syropathin 
together,  so  as  constantly  to  arrange  themselves  in  the  same 
BMuner ;  and  this  is  genemlly  so  as  for  the  eyes  to  receive 
the  greatest  number  of  parallel,  or  nearly  paralld  rays;  the 
points  of  correspondence  are  usually  at  the  summit  of  the 
optic  axis,  that  is  in  parts  which  are  in  precisely  the  saave  v. . 

situation  on  the  retina,  or  which  are  syniroetrical.     In  this  VSuonkiiiifla 
ease  vision  is  single,  as  most  physiologists  have  said,  b^  ij!*^^^r* 
cause  the  impresMons  are  similar,  being  equal,  and  received  raceiY^'d  oa  tU 
on  nmilar  parts.     In  rapid  movements  of  objects  however,  ^^^  f^*^ 
in  those  of  ^he  eyes  produced  by  passions  of  the  mind,  in 
the  situation  of  objects  within  the  distance  of  distinct  vision, 
sad  in  certain  positions  of  the  head,  howt»n  we  conceive,  ■nd^ometiass 
that  the  impressions  are  made  on  parts  precisely  symmetri*-  ^^^'^  ^»^"* 
cal  ?     This  simple  reflection  had  long  inclined  ine  to  con-  umiiar. 
ceive,    that  images  might  be  received   oii   points  of  the 
retina  not  symmetrical  without  giving  rise   to  double  vi- 
sion ;  and  experiment  has  fully  convinceil  inc  of  its  truth. 

If,  after  having  placed  a  lighted  candle  at  the  distance  of  ^  double 
eight  or  ten  feet,  it  be  looked  at  with  one  eye,  and,  the  po-  image  pro- 
sition  of  this  eye  being  then  fixed  with  u  speculum,  the  j^-jy^g^lj^ji^^ 
other  be  moved  inwardly  or  outwardly  by   pressing  on  it  po«>tion  of  ihe 
with  one  of  the  lingers,  so  as  to  incline  the  optic  axes  to  one  ^^^'*^  **^* 
another,  we  shall  have  a  double  image  of  the  candle. 

A  double  image  is  also  obtained  by  inclining  the  two  op- 
tic axes  to  one  another  at  the  same  time,  by  tuit/n  ^  tlie 
eyes  either  inwardly  or  outwardly,  and  inclining  them  to  the 
rays  of  the  candle.  The  parallelistn  of  the  transverse  axes 
of  the  eyeballs  must  be  carefully  preserved,  not  to  confound 
Uie  fleets  occasioned  by  the  inclination  of  the  axes  in  the 

vertitul 
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vertical  plane  with  those  owing  to  their  iuclinatiun  in   ttii^ 
horizontal  plane. 

If,  OMP  of  the  two  eyes  beinu^  shut,  the  other  be  directed 

to  some  object  placed  above  or  below  the  candle,  and,  after 

it  is  (ixed    in    this  situhtion,  the  other  eye  be  suddenly 

opened,  we  shall  have  a  double  imat^e  of  the  candle. 

Theazesmust      A  f<li^ht  inclination  of  the  optic  h\i^  in  the  vertical  plane 

form  a  greajer  uiy^  ^xse  to  the  double  iiuai^e;  but  it  will  not  occur  in  the 
angle  horizon-  f     .        ^   ,     ,  ,  ,  .  •  i        i  i     •      i-        •  ^ 

tally  than  ver-  horizontal  plane,  unless  there  is  u  considerable  nichnation  ot 

Ucaliy.  the  axes. 

Turning  th*         The  double  ima^e  may  be  obtained   in  the  horizontal 

head  so  at  to    plane^  without  employing  any  violence  on  the  eye,  that  can 

ject  Ycry  ob-    ^^*^^  "^  ^^  suspect  a  change  in  the  Hgure  of  this  organ.     It 

liqiiel>  suffi-    jg  sufficient  for  this  to  look  very  oblupiely  at  a  conspicuous 

object  placed  level  with  the  eyes;  which  may  be  done  by 

turning  the  bead   while  looking  at  it,  till  the  muscles  are 

unable  to  give  the  eyeballs  a  parallel  direction,  so  that  they 

are  obliged  to  receive  rays  that  reach   points  of  the  retina 

very  difl'erently  situate.     We  may  even  obtain  the  double 

image  in  the  oblique  (ilane,    by  a  certain  inclitmtion  of  the 

head  :  but  in  the  vertical  plane  it  can  be  obtained  only  by 

mechanical  means. 

Th«  oorret-  These  facts,  confirmed  by  a  great  number  of  experiments 

por.ding  pointi  repeated  and  varied  in  seveial  ways,  which  it  would  take  up 

admit  of  some  ^    ^  .  .  .•       i  ,  , 

variation.  ^^^  much  room  to  mention  here,  not  only  prove,  that  nature 

has  allowe<l  a  certain  latitude  in  the  law  she  has  imposed  on 
herself  with  respect  to  corresponding  points;  and  tliat  it  is 
not  abholiit*  ly  neci-ffury,  that  the   points  of  the  retina  on 
.    which  inipit'sMons  are  made  should  always  be  ^ilnilarly  situ- 
ate; but   also   that   there  are   ])oints  on  the  retina,  which, 
taken  at  diiitrent  distances  from  the   optic  axis,    may  pro- 
duce double  iinagi»s  or  not,  according    to  the  dlrcclion    in 
which  they  arrive  at  ihe  e\  e.     Thus  in  the  traubverse  phnie 
the  optic  axes  must  be  greatly  inclined,  to  uivt'  rise  to   tlie 
do-  ^'e  ima^e;  while  a  ^liy^ht  inciinatiun  provinces  thi«  plie- 
The  field  of     ntunttnon  in  the  vertical  plane.     These  general  limits  of  the 
•ingle  vision  an  ^^^^  ^^  sinjrle  viMon,  or  of  the  area  of  corrcspondlnu:  points, 
give  the  elements  of  an  ellipbis,  the  lonj^er  axis  of  wiiicli  is 
parallel  with  the  transverse  axis  of  the  eye,   and  the  shorter 

parallel 


^^i«T»IW  with   its  Vfrticul  asis,  witile  its  centre  corresponda 
with  the  sum  jiit  of  the  optic  tixit. 

This  Kfiieral  dptcnniitytion  of  the  form  of  the  field  ofAiiempMio 

Biiglr  vision  oppe-rins  to  me  iosullii'ienl,   1  inude  aoine  bI-  ^"^,"' 

Ie(n|'t>,  to   point  out  it^   liniita  with  more  precieion.     The 

niPthoft  I  fcinp1o_ied  cuiisi^red  in  romptirliig  the  aui^le  form- 

^_ed  by  ihe  Jouble  lum^  with  the  »>g\e  we  nre  obli^t^  to 

^^Bnn  by  (he  iiicliLiHtioii  of  the  optic  axes  to  produce  ii.     I 

^^Knv  luund,  that   the  epimreut  separutioii  of  tlte  double 

^MMm^e  in  the  horiioiilul  plane  wsa  at  mo^t  one  third  of  that, 

whifh   luuit   result   frjm   the  inclination  Riven  to  the  optic 

Kx«*  in  thi9  direction ;  while  in  the  vertical  (ilsne  the  sepa- 

ntiou  of  theima;>p«  and   the   iuchiiulion   of  the   usea   wert 

Kty  esitctly  eijual :  whence  I  inferred,  that  the  elteiit  of 
field  of  Hiiigle  vision  wai  three  liniea  as  great  in  the  ho- 
ntal  plane  as  in  the  vertical-  But  as  I  have  found,  (hat 
the  incliuution  of  the  optic  axe^  in  the  horizontal  plane  mutit 
be  about  15°,  to  jjive  rise  to  a  ilouhle  imai^e,  the  distance 
riom  the  centre  of  the  aperture  of  the  pupil,  where  the 
ravs  depuuate  each  other,  to  the  bottom  of  the  eye,  on 
which  they  are  depicted,  heing  ahout  13  mil.  [4'721  line* 
Eng.]  in  an  adult;  1  hnd,  that  the  opening  of  this  angle 
must  coTDpriite  honxontally  an  extent  of  a  mil.  [3'147  liuea 
Eog.]  on  the  retina  :  and  a  third  of  this  extent  being  taken 
for  the  limit  of  ihe  tield  of  single  visioa  in  tlie  vertical 
pUnc,  this  field  will  be  represented  by  an  ellipain,  the  longer 
■xkwf  which  is  3-147  liues,  and  the  uhorter  l-i>49  line.  This 
boweter  I  give  but  aa  an  approximation. 

Tbeae  inqu!ne»  concerning  the  field  of  single  vision  have  Perfxtion  of 
led  me  to  some  reflections  on  the  perfection  of  the  achro- 
matic syotem  of  the  eye,  which  I  shall  add  here,  though 
they  are  merely  accessaries  to  niy  principal  tubject.  It  is 
well  kuov.li,  that  Euler  was  led  to  the  discovery  of  achriy  Eulci. 
natic  glasses  by  considering  the  structure  of  the  eye.  An 
Optical    instrument   composed    of  refractive    subhtancea   of 


o(\t 


considerable  curvature,  which  r 
gretit  part  of  their  eoriace,  yet  fora 


ve  the  lumioou) 
at  th«r  locus  t 


rays 


perfectly  well  detinedi  though  the  distance  of  the  object 

kod  directiun  of  the  ray*  may  be  infinitely  varied,  exhibits 

■B  effect  so  diflerent  from  that  of  ortliDary  instruments,  that 
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this  g^reat  georaetriciun  bad  no  doubt  it  must  be  produced  * 
by  the  various  combiiiation  of  forois  and  densities  peculiar 
to  the  humours  of  the  eye.     This  theory,  disputed  at  first 
DoUood.  by  DoUoody  soon  found  in  that  artist,  convinced  of  his  er- 

rour^a  man  sufficiently  skilful  to  reduce  it  to  practice;  and 
this  union  of  genius  and  skill  gave  rise  to  those  fine  instru- 
ments, the  invention  of  which  must  be  classed  with  tho&e 
discoveries,  that  do  most  honour  to  the  human  mind.  A 
comparison  of  the  achromatic  power  of  the  hunian  eye 
with  that  of  those  instruments  is  the  subject  of  these  re* 
flections; 
Acfareroatic  My  experiments  on  the  limits  of  single  vision  having 

^Tmdi pared  ohliged  me  in  some  cases  to  give  the  ball  of  the  eye  a  great 
with  that  of  degree  of  obliquity  with  respect  to  the  luminous  rays,  which 
^^  *  I  wished  to  introduce  into  it,  I  could  not  avoid  being  asto- 
nished at  the  achromatic  |)ower  of  the  humours^  so  well 
adapted  to  prevent  the  decomposition  of  light,  when  so 
many  difF»rent  causes  seem  as  if  they  must  necessarily  pro- 
duce it*  The  most  perfect  achromatic  glasses,  the  object 
glass  of  which  should  be  of  a  focus  sufficiently  short  to  be 
compared  with  the  eye,  one  of  an  inch  and  a  quarter  for 
example,  would  not  bear  an  aperture  of  more  than  a  fifth 
of  an  inch,  according  to  Euler^s  calculation.  Allowing  the 
mean  aperture  of  the  pupil  to  be  two  lines  [-^j  French], 
the  eye  would  be  superior  in  achromatic  power  to  the  most 
perfect  glasses  with  the  same  aperture.  But  how  can  we 
avoid  being  astonished  at  the  consideration,  that  the  size  of 
the  aperture,  which  limits  the  achromatic  power  of  instru- 
ments of  art,  has  no  perceptible  eft'ect  on  that  of  the  hu- 
mours of  the  eye?  and  that  the  opening  of  the  pupil  may 
be  extended  to  three  lines  [3f  French]  without  altering  the 
clearness  of  the  image,  as  1  satisfied  myself  by  diluting  the 
iris  by  applying  an  infusion  of  the  leaves  of  deadly  night- 
shade so  as  to  expose  the  greater  part  of  the  anterior  surface 
of  the  crystalline  ? 
Farther  proof  A  still  further  proof  of  the  superiority  of  the  achromatic 
of  itstuperioni  power  of  the  eye  over  that  of  instruments  is  the  application 
of  rays  greatly  inclined  to  refractive  surfaces.  Experience 
proves,  that  the  best  made  object  glasses,  when  greatly  in- 
clined to  the  rays  of  light,  immediately  exhibit  signs  of  the 

decomp\)sitioit 


llcM>nipoiiitioo  of  light  by  the  irbet  they  produce.  If  is  ntft 
tliut  with  the  eye.  I  haVe  giren  very  greot  obliqaity  to  thfc 
Hits  I  atlniitted  into  it,  without  perceiving  any  colour;  cod 
if  in  Mme  expeHmcntt  of  artificial  squinting  I  have  thoogtit 
1  found  witgtit  indicationa  Of  thd  dccokn position  of  lights  t 
Wlteve  they  must  be  ascribed  rather  to  th^  changes  prc^  '  ^ 

duced  in  the  forin  of  the  humoUrs  of  the  eye  by  compress  .    . 

lioo,  than  to  any  other  cause. 

Tliese  proofs  of  the  perfection  of  the  achromatic  systei^ 
of  the  eye.  established  by  expert  ment»  and  agreeable  to  the 
general  opinion  of  natural  philosophers^  had  seemed*  to  me 
secure  from  all  doubt.    1  confess  therefore  I  was  not  a  little  CootriTy  opl<: 
iurpri<ied»  to  find  the  contrary  opinion  maintiuned  by  Dr.  ^ by"!)^  . 
Young  in  the  paper  t  havJe  quoted.-    This  gcntletnah  say^  Youof. 
it  has  been  too  lightly  presumed,  that  one  of  the  final  cau8^ 
of  the  structure  of  the  eye  was  to  render  jt  achromatic:  ami 
to  this  hypothesis  he  objects  several  experiments,  from  wbicd 
be  thinks  we  may  conclude,^  that  the  eye  is  not  adapted  to 
unite  all  the  elements  of  light  in  one  point,  as  has  beea 
asserted.     An  6pinion  adopted  by  Euler,  and  embraced  by 
all  natural  philosophers,  should  not  1  think  be  given  up,  till 
th^  arguments  opposed  to  it  have  been  duly  weighed. 

The  first  is  drawn  from  the  ezperinfients  Of  J  urine  on  i fr;  lurlns  asid  to 
diJitinct  vision.     He  is  said,  to  have  Observed  Colours  on  the  ^^®**''*^ 
borders  of  objects  seen  indistinctly.     It  is  true  in  his  Trea-  bordefi  of  ob«' 
tise  on  distinct  add  indistinct  Virion,  printed    in  Smilh'sJ'*^**  ■«^^' 
Optics,  be  speaks  of  the  penumbra,  that  surrounds  objects 
seen  indistinctly,  but  I  have  looked  in  vain  for  the  observa- 
tion of  the  irises  in  question.     To  satisfy  myself  of  their 
existence,  I  examined  by  daylight,  and  nearer  than  the  fo- 
cal distance  of  my  eye,  different  bodies,  and  surfaces  of 
diflerent  colours.     With  the  coloured  surfaces  I  constantTy  jhe  author 
observed  the  penumbra,  or  circle  of  dissipation,  as  Jurine"'''  °"*y  *  ^ 
calls  tliem,  round  these  surfaces.     This  penumbra  always  . 
appeared  to  me  to  be  formed  of  the  colour  of  the  surface 
growing  fainter  from  the  centre  to  the  circumference,  btit  I 
did  not  observe  an  iris  found  any  of  them.     Things  of  lit^  Small  bbdliet 
tie  bulk,  as  small  shot,  slender  wires  of  different  metals,  ^^'^^^  •'lic^t 
little  biU  of  sealiogwax,  resin^  marble,  wood,  &c.,  observed  SrSrorn^ 
irith  due  precautions,  and  at  the  least  pos9ible  distance  ag*fc^of  Hgl^t, 
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•  » 

19  or  I A  lines,  it  is  true  exhibited  tome  slight  appearaacet 

of  the  decomposition  of  light;  but  these  uppearauces,  be« 

ing  but  little  perceptible,  aod  in  many  instances  doubtful.  ' 

but  tHese  im    1  conceive  are  but  little  aUculated  to  weaken  the  supposi- 

proof,  18  ihej  ^Jq^  ^f  ^j,g  perfection  of  the  achromatic  Bystem  of  the  eye. 
may  anse  from  i,^,  ,  ,  .  «r. 

other  caust*s     ^o  the  first  place,  because  these  irises  may  be  confounded 

than  the  defect  with  the  penumbras  that  accompany  all  small  bodies  seen 
*       indistinctly,  or  with  the  shadows  themselves  which  are  co- 
loured in  certain  circumstances:  but   more  especially  be* 
cause  the  faint  irises  observed  may  be  produced,  not  by  the 
unequ.nlly  refracting  power  of  the  huniourb  of  the  eye  with 
>     respect  to  the  various  rays,  but  by  the  attraction  of  thei>e 
bodies  for  the  luminous  rays,  which,  being  reflected  by  the 
planes  on  which   they  infringe,  graze  their  surface  before 
they  come  to  the  eye;  and  this  appears  to  me  the  more  evi- 
dent ^  because,  when  placed  on  a  black  ground,  which  can- 
not reflect  any  luminous  rays,  these  irises  entirely  dibappear. 
The  account  of  this  phenomenon,  which  1  shall  give  below, 
I  hope  will  leave  no  doubt  on  this  theory  of  the  irises,    that 
accompany  small    bodies  seen   at   a   very    short  distance. 
These  experiments  then  are  so  far  from  affording  proofs  of 
the  imperfection  of  the  achromatic  system  of  the  eye,  that  . 
1  deduce  from  them  arguments  ior  its  great  perfection. 
Fennmbn  of        ^^^  penumbra  of  small  objects  seen  indibtinctly,  its  ex«- 
mall  objMu  tent»  and  the  irregularity  of  its  colour,  depend  on  the  un« 
ly  notcaufd   ^oal  refraction  of  the  luminous  rays,  that  arrive  at  the 
hy  the  refrac-   transparent  cornea  with  different  degrees  of  inclination,  and 
the  eye.  ^  diverging  direction.     It  is  evident,  that,  if  the  heterot^e- 

neous  rays  be  uuequally  refracted  by  the  humours  of  the 
eye,  sfiota  of  different  colours,  seen  at  equal  distances, 
should  exhibit  penumbras  unequal  in  extent,  and  propor- 
tional to  the  retractive  powers  of  each  kind  of  rays  they  re- 
Btrt,  Now  this  is  contradicted  by  experience.  Little  cir- 
cular pasteboards,  perfectly  equal  in  size  and  tliree  milli- 
meters [1*18  lioe]  in  diameter,  painted  red,  yellow,  bine, 
and  green,  seen  on  black  and  white  grounds,  at  equal  dlti* 
tances,  and  at  one  time,  constantly  exhibited  penumbras 
equal  in  extent. 
Experiments  The  second  argument  opposed  to  the  theory  of  the  per- 
with  Uie.oiiio-  faction  of  the  achromatic  system  of  the  eye  is  derived  fro/n 

experiments 
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feificTiinent*  miule  vrith  tlie  optometrr.     Tlita  is  the  name  incter<ii|c4k)r 
"  r.  Yoaog  givt»  to  &n  iiiMrumei.t  iiitei-.dct)  10  find  the  Tocal  ^-  ^'"*«- 
|lii*lai»--e  of  thv  eyr,  or  focus  of  JUtinct  tUion.  Thr  iixlia- 
:onipo«ed  prin<:i|ially  of  u   ihiii   bIiji  of  tome  nub- 

Pstvuce  Kith  two  very  ^inull  H|>i^rture«, ihruu^h  which  ubjeiia 

lite  to  be  iDohed  at  in  a  ctrlBin  jjoitiiioii.     Tlie  iriBe->  thut  ' 

F'ttxliibit  themselrtri   at   the  amfuce  of  bcHiiea  aeeu  thro<i^li 

time  imall  aptrturt-H  aKiuiiiiilcred  by  iheleHiiied  English-  . 

loan  as  priKtuc^  by  tht^  unequully    refractlTe    pn^ur  of  the 

humoum  of  il:e  pye  on  ditferent  liiniiiioiis  nya.     Ilowerer, 

to  »ut>stantiiile  this  taference  it  shuuld  hnvF  berii  detnoii- 

•tniled,  ihut  the  derom position  of  tht;  light  1  annul  pioceed  ii<  >lin«  iha 

from  any  other  caiine ;  yet  here  tlip  cause  m  evidtiitlv  ester-  '**"  ''"""^ 

nal  totheejf,  and  indepeude.it  of  its  action.     Sii.ce  the  |ri,tti>«»damwi 

time    ••(  Griiualdi   all    natural  pliilusuphtrb   hnvp    Mihnnw- >heej*. 

Icd^nl  the  artion  of  bodies  oil  the  luniiiiaus  Taya,  that  giaze 

or  approach  ihrir  surfaces;  and  Newton  has  shown  by  rxpe- 

rimenl!!  of  ih«  ^eatest  accuracy,  not  only  that  liifht  is  at- 

trurtml  br  bodies,  and   inclines  toward   their  snrfaip*,  but 

also  that  this  attractive  power  of  bodies  acta  with  a  diDV-rent 

force  on  the  difieri^nt  rayi.     Now  in  the  present  iii~taiii'e  we 

look  at   bodies  through  small  apertures;  so  that    thf  lutui- 

Dous  rays,    by  means  of  which   we  ste  tht  n,    nvcessanly 

experience  the  action  of  the  ed^res  of  the  upenures  they 

pass  through,  and  mutt  thus  be  ilecoinpoKed. 

To  convince  our^elveB.thnt  the  irises  are  p'odnced  by  this  Efperimcnii 
cause,  iti»  sudicient  to  look  at  a  diHt.-nt  oliject,  the  framr"*!'""'  *-''' 
of  a  window  for  instance,  at  the  same  time  intercepting  by 
meuis  of  a  cord,  the  edge  of  a  knife,  or  some  other  thin 
substance,  part  of  the  rars  that  nould  arrire  at  the  op<-ning 
of  the  pnpil ;  when  we  shall  perceire  the  object  terminaled 
by  at)  iris,  and  this  iris  chan^ini;  its  position,  aci  ordin^  hs 
the  edge  r>f  the  interposed  subatance  is  vertical  or  hoj  ixon- 
tal,  inward  or  outward,  &c.  And  what  other  caiiae  can  be 
assigned  for  this  phenomenon?  Why  should  the  eye  de- 
compose tlie  rays,  that  reach  it  through  «in»ll  Hpeiloi'es,  and 
not  decompose  those  that  reach  it  without  ^uch  intericntion  ? 
This  explanation  of  irises  observed  at  the  xurfaci^a  of  abjects 
•eeit  through  imull  aperturo  is  equally  applicable  to  the 
funt  irisM  observed  in  objects  viewed  iudiktinctly.     The 
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'  reys  thnt  graze  their  edges  ure  decnrnposed ;  find  this  de* 

composirion,  which  is  not  perceivcnJ  at  u  distance  on  account 

of  the  mivtiirc  of  the  very  nuNieroiis  unaltered*  rays,  is  dis-^ 

tinguihl  ed  wlien  very  close,  because  they  reach  the  retinu 

almost  without  mixture. 

Dr.  Young^t         Dr.  Yoiinj;  likewise  opposes  the  fQllowinir  experiment  to 

a*t!^n"*uUr  ^^  ^^^  theory  ot  the  perfictioii  of  the  achromatic  system  of  the 

sj>ecu urn  from  eye.     Havint;  leceivtd  on  u  prism  tlur  rays  iM^ulug  f>om  a 

a  luDiiiioub      luminous  point,  he  ol>servi»d,  that,  instead  of%)btainiiiLr  a 

linear  spectrum,  aii  the  theory  of  the  equal  refrait^ibiiiiy  of 

the  diiferent  rays  hv  the  humours  of  the  eye  would  lead  us 

to  expect,  the  spectrum  appealed  of  ^  triangular  tiguic;  sp 

that,  if  the  eye  adapted  itself  so  as  to  unite  the  red  ray^  iu 

one  point,  the  blue  would  be  refracted,  and    vice   versa. 

From  thi^  fact  he  iwfers  ih^  unequal  refraniribility  of  the 

diU'erent  luminous  ray:^  by  the  humours  of  the  eye.     This 

repeated bf       experiment  of  Dr.  Youn^  I  have  repeated  with  great  care, 

pohitolt^vcry  *"^  *^"  diHefent  kind.-^  of  iUininou»  points,  as  on  the  light  of 

different  dis      ^  candie  seen  at  4  met.  [l;l  feet]  distance  through  an  aper- 

*^*''  ture  5  mil.  [near  2  lines]  in  diameter,  thut  pf  the  public 

lanterns  from  400  to  600  [440  to  (>^  yards]  distance^  and 

that  of  the  fixed  stars  in  a  ^lndT  night.      I  observed  the 

triangular  fiiire  mentioned  by  that  gentleman,  whenever  I 

the  figure  of     gave  a  little  magnitude  to  the  spectrum;  but  in  proportion 

****. "P*/^"*""™    OS  I  increased  its  dimensions  in  length,  by  giving  a  greater 

dunging  the    inclination  to  the  reiractmg  surfaces  of  the  prism,  thi^  rig n re 

inclin.uion of    <J|u,inished,  and  the  spectrum  api»rouclied  more  nearly  to  a 
the  priinia  .        * 

parallelogram,  the  middle  pf  which  however  continued  nar- 
rower than  the  extremities.  The  end  occasioned  b)  the 
blue  rays  appeared  to  m**  generally  broader  than  that  of  the 
red;  but  what  partici^arly  surpris^  me  in  this  experiment 
vas  the  figure  of  a  double  fan,  the  radii  of  which  crosse<l 
each  other  in  the  centre,  taking  their  cpurse  apparently  in 
ditUrent  planes. 
The  experi«  Though  this  experiment  seems  to  indicate  an  nnecjual 

fnent  not  <1«-  po^er  of  refracting  th?  diiferent  luminous  rays  by  the  hu- 
mours  of  the  eve,  it  is  not  ab»olutely  such  as  the  author  de- 
scribe^  it,  and  a  fact  so  complicated  seems  to  me  little 
adapted  to  elucidate  this  theprj'.  To  conclude  that  the  hv- 
ppurs  of  the  eye  ore  not  perfectly  achromatic,  the  lu- 
minous 
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9  myt  shoulil  be  aiijilitd  to  IhHt  or^an  jib  they  come 
a  the  luminona  body,  so  tlijt  they  may  not  undcrj^o  any 
tipo«ilioii  beHare  they  reach  \i,  and  prove  thiit  the  de- 
Utpouliou  has  been  efTecteil  io  their  pnssujz^e  through  the 
■s  of  lhi»  or^iin.  Noiv  tliis  is  the  rase  in  neither  of 
e  PS|>eninenU  (]uoted  :  in  the  Toi'mer  the  decompotiition  )• 
ipcd  by  ihe  Bttrnc'livo  power  of  ihe  erJjjes  by  whirh  the 
f»ji  pttas  ;  ia  ihe  latlpr  llie  hetf  ingoneoun  rays,  i<«olated  by 
the  prism  lepitrattly  a^iplied,  muy  seem  to  be  unequally  tc- 
frvngible,  bet-ause  the  spectrum  teases  to  be  linear  ihrough- 
t  ita  whole  extent.  But  on  account  of  this  extent  they 
e  nt  the  trunsparent  cornea  at  different  angles,  in  pro- 
lioit  to  these  they  are  uiief|uul,  and  they  reath  parts  of  a 
meJinm,  the  curiattire  and  density  nf  which  are 
Kqual :  can  we  then  expect  them  to  be  equally  refracted? 
s  iiilendeil  to  preserve  the  natural  mixture  of  the 
Milary  rjys  upptied  to  it :  to  pretend,  that  it  should  re- 
compoM^  those,  the  couiposilion  i>f'  which  has  been  altered 
liy  foreifjn  causee,  would  be  to  renuire  of  this  organ  what 
X  ninnot  accomplish. 

k  Xh*  pcrfeciipn  of  the  achromatic  system  of  the  eye  ap-  The  tje  a 
nra  to  me  therefore  demonstruted;    and  this  perfection  ^'"l^l"^ 
I  result  only  from  an  aicurate  proportion  between  the  nieiit, 
en  of  the  solid  or  fluid  lenses  and  menisci  that  com- 
ind  the  refractive  power  of  these  substnnces,  there 
.   be  no  doubt,  that  a  more  accurate  imitation  of  the 
■trnclure  of  their  organ  would  give  us  still  more  perfect  lii- 
»trument9.     The  lubonrs  of  Mr.  Rochon,  and  tboseof  Dr. 
]t<>bert  Blair,  who  by  an  ingenioos  combination  of  glass 
^Akmisci  and  fluids  enclosed  in  ihem  produced  instruments 
^^ftcrfectly  achromatic,  aflurd  us  the  mod  promising  hopes  of 
^^Hscceis  411  the  application  of  these  principles  to  the  con- 
■Iructioii  of  targe  instruments.     iVtr,  Chenevix  has  made 
known  to  us  the  chemicul  nature  of  the  humours  of  Ihe 
*yfc     Let  a  u»w  Petit  «nd  another  Zinn    unit*  their  eflorts  .nd  ihonld   ■ 
with  a  rival  of  Enler,  lu  Hm ermine  with  the  greatest  area-  '*»'' '°  '''" 
mcj-  the  structure,  li;^'ure,  density,  and   refractite  and  "lis- .j,(„L-inenii>f 
peivive  iKiwere  of  each  of  the  humours  of  the  eye,  and  by  iele>coi>ei. 
^iiuAt  asustance  our  modern  DoUouds  will  still  farther  im- 
adironiulic  telescope. 

X. 
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X. 

New  analytical  Researches  on  the  Nature  of  certain  BodieSf 
being  an  Appendix  to  the  Rakerian  Lecture  fur  1808.  By 
HuurBRY  Daw,  Eeq.  Sec.  R.  S.  Fro/.  Ckem.  U.  /•. 

1.    Farther  Inquiries  on  ike  Action  qf  Potassium  on  -AmnuH 
^  nia  and  on  the  Analysis  of  Ammonia. 

tu^t\on^    -*  ^^  ™^*  remarkable  circa  instances  occuritif^  in  the  ■c-' 
tiamoiua.        tioa  ot  potaiwiuin  upon  ammonia  are  the  ditiappeaniuce  of  a 
certain  quantity  of  nitrogen,  and  the  conversion  of  a  part  of 
the  potaskium  into  potash. 
What  k  the         The  (in>t  query  which  I  advanced  in  the  last  Bakerian 
fssetolved?     Lecture,  on  thi.-*  obscure  and  diflionit  subject,  was  whether 
the  gas  developed  in  the  first  part  of  the  process  of  the  ab* 
sorption  of  ammonia  by  potassium  is  hidrogeii,  or  a  new 
species  of  inflammable  aeriform  tubstaace,  the  basis  of  ni« 
trogen  ? 
Hidrofen.  Experiments  made  to  determine  this  point  have  proved, 

as  I  exuected,  that  the  gas  diffen*  in  no  re8pe<*t  from  that 
given  out  during  the  solution  of  zinc  in  sulphuric  acid;  or 
that  produced  during  the  action  of  potassium  oa  water.  By 
slow  combustion  with  oxigen,  it  generates  pure  water  only, 
and  its  weight,  in  a  case  in  which  it  was  mixed  with  atmos- 
pherical air,  precisely  co''responded  with  that  of  an  equal 
quantity  of  hidrogen. 
Has  nitrogen        Another  query  which  I  put  is,  ha»  nitrogen  a  metallic  ba* 
a  metallic  ba-  gjjj,  which  alloys  with  the  metals  employed  in  the  experi- 
ment ? 
fiobablynoti        This  query  1  cannot  answer  in  so  distinct  a  manner;  but 
such  results  as  I  have  been  able  to  obtain  are  negative. 


♦'. 


*  The  <ircount  of  the  principal  dcts  refperting  the  action  of  potassium 
on  antnionia,  in  this  communication,  were  jk-^A  before  the  Royal  So- 
ciety, February  2,  1809-  The  paper  was  ordtrred  lo  be  printed  March 
16,  l^OU  At  that  time,  h.iTing  sta  ed  to  the  Council  tbbt  1  had  ^nce 
made  some  new  eX)>eriments  on  this  matter,  and  on  the  subjects  discussed 
in  the  Bakerian  Lecture  for  1808, 1  received  pe.  mission  to  add  them  to 
tbe  detail  of  the  farmer  obserrationb  for  publication. 

rhilos.  Trans,  for  lft09,  p.  450. 

I  have 


ANILT^IS  OF  AMMONtA.  Jyj 

X  hsre  cxntnineil  the  potnssium  ^'titruted  in  the  procns.  Naiufe  of  po- 
ll h»[.  pff^isely  the  same. properties  ax  jioiusMum  produced  ^f'l^i,''"', 
ia  the  coinmoii  experimeiil  n{  the  f^u-barrel;  and  gires 
the  iB'D?  'exults  b)'  coiubinnUuii  in  oxigen,  and  by  the  ac- 
timt  of  water. 

lit  caseo  ill  whioh  I  h«d  dittilled  the  olive-coloured  fnsiMe  Other  ncfntin 
■utKLaim-  in  an  iron   trvy,  the  siirface  of  the  Iruy  appeared  '™''  '" 
lurch  cunoil*^,  the  metal  trait  brittle,  and  apjjeared  crystHl- 
lied.      1  miide  a  sohilion  of  it  in  muriatic  ncidi  but  hid ro- 
feu  alone  was  evolved. 

I  ilistillt^  a  quantity  of  the  fii-ible  Bubitance  from  Q 
grains  of  polansium  in  an  iron  ves-el,  which  cnininunicaled 
nth  ■  receiver  contuiixug  about  100  grains  ol  mercury,  and 
by  a  uarrow  glaw  tube  the  ^aa  generated  was  mudi.-  to  pasa 
th^tigh  llie  mercnry;  the  obJM-t  of  this  piocess  was  lo  de- 
tain if  any  of  the  same  subnonpv,  a--  that  existing  in  the 
■mnl^nin  from  aniiuonia,  was  formed  :  bnt  during  tlie  whole 
period  of  distillation,  the  mercury  remained  unullered  in 
ita  appearance,  and  did  not  eifeni-esce  in  the  slightest  degree 
wheu  thrown  into  water 

Thxi  the  aitroKeii  which  disappears  in  this  experiment  is  NrnoRrn  con- 
abtolulely  converted  into  oxi»;en  aoH  hidro|^en,  and  that  Its  '"'"^  """ 
eIrmentB  are  rapahle  of  bein^  furaiahed  from   water,  is  a  dragen, 
concltiMon  of  such  iraporttince,  and  so  unsupported  by  the 
general  order  nf  rhentcal  fttt.t9,  that  it  ought  not  to  be  ad- 
mitted, except  upon  the  moat  rigid  and  evideut  experimen- 
tal proofii. 

I  have  repeated  the  experiment  of  the  absorption  of  am-  -j-jje  abmrpti. 
tnonia  by  potaaBium  iatraya  of  plaiina  or  iron,  and  its  dis-  onoiirnmonik 
lillatioti  in  tubes  of  iron  more  than  twenty  timi-s,  and  often  ^JJi^'epM,"^. 
ia  ibe  pretteoce  of  aome  of  ihi!  most  dittinguiahed  chemist's 
ialbia  country,  from  whoseacuteness  of  observation,  1  hoped 
no  aource  of  errour  could  escape. 

The  result!,  though  not  perfectly  uniform,  have  all  been  Resulis  of  ih% 
of  the  MunekiodasthosedeiicrilHfdin  page  55*.    Six  grains"""''""'- 
of  jioiH^um.  the  quantity  constantly  used,  always  caused 
ibc  disappearunce  ol  from  10  to  1'^'$  cubical  inches  of  well 
dried  ammoaia.     From  S'S  to  6  cubicul  inches  of  bidrogei 

•  Jounial,  tul.  XXlll,  [>.  S54. 


|5g  ANALYSIS  OP  AUXONIA. 

were  produced,  a  quantity  always  inferior  to  that  evolved  by 
.the  action  of  an  equal  portion  of  the  metal  upon  water.    In 
the  distillation  from  1 1  to  17  cubical  inches  of  elastic  Buid 
were  evolved,  and  from  1*5  to  2'o  grains  of  potusbium  rege<« 
nerated. 
L^^tamnKH        The  qutintity  of  aniinoniu  in  theproductii  varied  from  a 
lout»t  water.       portion  that  was  scarcely  perceptible  to  one  twelfth  or  one 
thirteenth  of  the  whole  volume  of  elastic  6uid:  and  it  was 
lenst  Id  those  cases  in  whieh   the  absence  of  moisture  was 
most  perfectly  f«;uarcled  aj^ainst.     Under  these  circumstan- 
ces likewise  more  potassium  was  revived;  and  the  unabsorl)- 
•ble  elastic  (Iuid»  and  particularly  the  hidrogen  in  smaller 
proportion. 
]tf«tnttrogen       When  the  products  of  dl.«t illation  were  collected  at  dif- 
umiu  ferent  periods,  it  was  uniformly  found  that  the  proportion 

of  nitrogen  to  the  hidrogen  diminished  as  the  process  ad- 
van  ced. 

The  first  portions  contained  considerably  more  nitrogen 
in  proportion,  than  the  passes  evolved  during  the  electriza« 
tion  of  ammonia,  and  the  last  [>orlions  less, 
bperiment.  1  shall  give  the  results  of  an  experiment,  in  which  the 
gasses  produced  in  distillation  were  collected  in  four  different 
vessels,  and  in  which  every  precaution  was  taken  to  avoid 
.  sources  of  inaccurac}'. 

The  barometer  was  at  29'8,  thermometer  65*  Fahren- 
heit. 
r«ni>oiind  of       6  i^rains  of  potassium  absorbed  12  cubic  inches  of  well 

potassium  and  Jned  ammonia.     The  metal  was  heated  in  a  tray  of  piatina, 
aiMmonia  ,.  ^i-  **ri*i 

heated  ^""  ^'^  {^"*  contamed  m  a  ret  or*  ol  plate  glass, 

Akliogenpro-        5*6  cuhicHi  inches  of  hiclro^^en  were  produced. 

?"*^Tr,'      1  The  fusihle  substance  was  distilled  in  an  iron  tube  of  the 

i'usibiesub- 

Mauce  distill-    capacity  oi' 3  cubical  inches  and  a  lialf  filled  w\\\\  hidroiien, 
**•  t];e  a<la;>luis  toiiiiected  with   tiie  inurcurial  apparatus  con- 

tained '8  of  common  air. 
T5t  portion  of        The  \\\^\.   portion  of  ^as    collei  ted    (tlie  ht^t  beintr  very 
***•  ^lo^^lv  tailed,  and   loui^;   before   it    had    rendered    the  vcbbcl 

rrd),  itjualled  7'o  cubical   ii.c!«i's.      It  contained  '(i  of  am- 
mtuiia,  7  t>r  the  residuum  <ltionaled  with  4^  of  oxigen  gas 
left  u  residuum  of  4. 
td.  'i  ii*:  >ecoiid  portion,  equal  to  3  cubical  incho^,  coiitained 

ne 
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■M  nmninniii.     T'Z  >»fa-iir<^  q1'  it,  dtMo:i;ited   wilh  3-s  of 
oi'iftn,  leU  ■  r««tduum  uf  S-5. 

lli^  tbirtl  portion  was  eqiiul  to  5  ciibiciil  inches  ?  at  this  M, 
iiin«  tbe  tniM  woh  wtiite  hot;  it  cantultifd  no  Hinmonis,  8'5 
pf  it  detoDMied  with  4-5  or  nxigen  diuiii)i»he(l  to  2-S. 

TbF  last   portion  vrui<  a   cubical    inch  and   hulT,  collected  4ih; 
«bm  the  htiit  was  most  inieuse.     4'3  nieiisures,  with  375 
■f  oiij^^ii,  left  a  reHiduum  of  2-9. 

Tbe  iron  tube  ooiiluiuf^,  aher  ihf  experiment,  [Hsnag  as-  Canlenti«( 
arlaincil  by  uthnittiii^  hidroK'^n  whfii  it  wui  cool),  i?  of"  '"'"■ 
pt;  vltirh  Brtrtred  of  the  ^uine  eoinpnhjtiort  as  the  liut  por< 
IIM.     Thr  adaptors  must  huve  roUtuined  -B  of  u  simitar  guv. 

The  tabe  contained  potash  in  its  lowest  |jnrt,  and  its  up- 
per  (wrt  potti<tsiiim,  nhlrh  gave  by  it^t  actiou  upon  wuttr  1^ 
cabtcal  mch  of  hidrop:en. 

Aa  th?  Iar^«l  quanTity  of  hidro^n  \a  alnayit  prtidurrd  st  tii«  fu^ibV 
that  perioil  of  the  process^,  in  which  the  polussium  must  be  '"bsiaiite  Jit- 
cooreivml  to  be  rr[ffiieruted,  and  in  wJiich   the  ^8«i's  being  (,;,j,  qu„«|(y 
IB  the  noac-ent  «tatf,  its  power  of  action  upou  tbeai  would  be  of  poiaoiuM, 
'^rralcSt,  it  occured  to  me,  thut  if  nitrobfcn  hr^  dt^oiiipoted 
.11  the  operation,  Ihere  would  probaldy  be  a  lari^cr  rjuaiitity 
(.f  il  destroyed  by  the  ilintillution  of  ihe  fusible  sidKtniicp, 
with  a  fresh  t{uaiitily  of  potiisiiium.  than  by  the  dislillytioti 
of  it  in  lis  common  aiuie.     On  this  idea  I  made  several  ex- 
pentneotfi ;  ihe  result*  did  not  dltTer  much  frum  each  other, 
«Rd  were  •iichn»  I  had  exjiecled.      I  s'liill  dl■^cribe  one  ptu- 
enamade  with  the  sHuieii|ipur«tiis  us  that  uhifh  I  have  juit 
detailed. — Barometer  ma»  at  ia-a,  ihermonicter  70°  Fuhreu- 


tte  employed  in  an  iro 
were  ahtorbed,  a  sm 
ei'led  into  the  fusible 
.  weighi.ig  six  grains. 


I  tray ;  lo 

ill  ),dobule 


6  icrains  of  potassium  « 
cnhical  inches  of  nmmoni 
•f  metal  remaiiii'd  uncon 
A  freah  piece  of  poLubsiuii 
ditced  into  the  tray. 

The  iron  lube  and  adnptors  (having  togetlter  a  capacity 
BffUal  to  4'3  cubical  inches)  contained  common  air. 

The  gas  was  collected  in  three  portions,  there  was  no  ah- 
aorbable  quantiy  ol'  ammotiia  in  eitlier  «f  theiu. 

The  first  porlioi],  that  prodnced  before  the  tube  became  iiipanioa 
red,  of  P«- 
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red,  was  eight  cubfcal  inches.  10*25  of  it  detonated  wttb 
3*5  of  oxi^n  diuiinished  to  0*8. 

jn^j^  The  second  portion  equalled  five  cubical  inches ;  9-^  of 

this,  with  live  of  oxigen,  left  a  residuum  of  3}« 

ZtL  Of  the  third  portiou,  'i  cubical  inches  and  i  came  over* 

9  of  ity  detonated  with  5  of  oxigen  gas,  left  a  residuum  of 
1*4. 

The  iron  tube  and  the  adaptors  contained,  at  the  end  of 

the  experiment,  as  was  proved  by  cooling  and  the  udmisbion 

of  hidrogen,  ^'3  cubical  inches  of  gas,  which  ap|>eared  ot  the 

.same  com  position  as  the  third  portion.     Nearly  7  grains  of 

potassium  were  recovered, 

KeMilts^  A   compariyon  of  these  results,  with  tliose  stated  in  the 

|Mreceding  page,  will  fully  prove,  that  there  is  a  much  smaller 
proportion  of  nitrogen  to  the  hidrogen,  in  the  aibe  in  which 
the  olive-coloured  substance  is  distilled  with  potassium  than 
HI  the  other  case,  and  there  is  likewise  a  larger  quantity  of 
potassium  converted  into  putabli. 

The  loi(s  of  nitrogen,  and  the  addition  of  oxigen  to  the 
potassium,  are  suificiently  dibtinct  in  both  proce&ses;  a  d 
the  want  of  a  correspondence  between  these  results,  and 
■those  of  the  experiment  detailed  in  page  65*,  are  not  greater 
than  might  be  exf>ected,  when  all  the  circumstances  of  tho 
operation  are  considered.  In  the  instance,  in  which  a  dou- 
ble qaifeu.tity  c^  potassium  was  employed,  more  potash  roust 
have  been  formed  fronr  the  oockren  ef  the  common  air  in  the 
tubes ;  and  the  fusible  substance,  in  passing  through  the  at* 
mosphere,  absorbs  in  different  cases  different  quantities  of 
oxigen  and  of  moisture;  during;  the  intervals  of  the  removal 
of  the  different  portions  of  gas  likewise^  some  globules  are 
lost, 

l^il^^ofiiiofs      In  instances  when  the  heat  has  been  more  rapidly  raised, 

fftpidly  raUing  |  have  ffenerally  found  more  potassium  destroyed,  and  less 
the  tempen-       .  •  *        ..        .       ,  -i.  i  ,  , 

lore.  •  nitrogen  in  proportion  m  the  aenform  products,     in  such 

cases  likewise,  the  loss  of  wei^jrht  has  been  much  greater; 

the  gaf^ses  have  been  always  clouded,  and  the  adaptors,  after 

.  being  exposed  to  a  moist  air,  emitted  a  sm^ll  of  ammonia  ; 

from  which  it  8een»s  likely,  that  small  quantities  of  the  dark 


•  Journal,  vol.  XXII f,  p.  2b!^ 
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)  ftm  making  prepaimtioot  for  perfortning  the  experifi«lit  DIQerant' 
\n  a  bored  tube  jDade  from  •  MOgle  piece  of  platina,  aod  ^^||^  *^* 
tikewise  id  tubes  made  of  otfier  metals,  aud  I  ho|>e  to  be  ploye^       * 
able,  in  a  short  time,  to  hate  the  faonoar  of  h^iog  the  re* 
soHa  before  th^  Society. 

I  tthall  make  no  apology  for  b'rioging  forward  the  invMi^ 
gatian  «n  its  present  imperfect  state,  except  by  stating,  that 
my  motive  for  so  doing  is  the  desire  of  being  assisted  of  , 

torrectcd  by  the  opinions  and  advice  of  the  learned  chemi^  ' 
cal  philosophers  belonging  to  this  illostrioos  body.  In  an 
uiTestigatiou  roon^ed  with  almost  all  the  theoretical  ar- 
rangements of  chemistry,  and  in  operations  of  so  mach  de* 
licaoy,  it  will,  I  conceive,  be  allowed,  thut  it  is  scarcely 
possible  to  proceed  with  too  much  caution,  or  to  multiply 
facts  to  too  great  an  extii'nt. 

Tlie  different  plicnomena  presented  by  the  processes  of  ^j^|^"g, 
distillation  in  different  metallic  tubes  may  lead  to  new  ex- entpMao* 
planations  of  this  intricate  subject,  and  though  th^  fitcts  ■mbi* 
cannot  be  easily  accounted  for,  except  on  the  snppositioiK 
that  nitrogen  is  an  oxide,  yet  till  the  proportions  and  weights  ' 
are  distinctly  ascertained,  the  iuqair}*  cannot  be  considered  ^ 
as  far  advanced ;  for  in  an  experiment,  in  which  the  pro* , 
cesses  are  so  complicated  and  delicate,  and  in  which  the 
data  are  so  numerous,  it  is  not  easy  to  be  satisfied,  that 
every  source  of  errour  has  been  avoided,  and  that  every  cir- 
cumhtauce  has  been  examined  and  reasoned  upon. 

All  couclubions  on  the  action  of  potussium  on  ammonia 
are  immediately  dependent  upon  the  rcbults  of  the  electri- 
cal analysis  of  the  volatile  alkuli.  In  a  letter,  which  I  re- 
ceived in  the  course  of  the  last  month  from  Dr.  Henry,  Dr.  Henjy. 
that  excellent  chemist,  has  staled,  that  he  conceives  1  have 
rather  under-rated  the  quantity  of  tiitro^en  in  Hmmnuin, 
according  to  the  pro[x>rtions  given  in  the  Bakerian  Lecture 
for  1807.  This  notice  has  induced  me  to  repeat  the  ex* 
perimeot,  under  new  circumstances,  rikI  1  iind  not  the 
slightest  reason  for  doubting  of  the  entire  accuracy  of  ray 
former  results. 

In  the  new  trial,  I  used  mercury  which  had  been  recently  Frwh  analysis 
boiled  in  the  tube  for  electrization;  the  ammonia  wus  in- **'''"'^^'^** 
troduced  after  being  long  dried  by  caustic  potash,  iVom  a 
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receirer  in  wUch  it  had  not  been  generatfd,  and  which  had 
^  tihtwne  btsea  ioverted  ovar  Wiling  mercury*  The  ipM  left 
no  perveptibln  reridaoiii»  when  absorbed  bj  water  deprived 
'  ^air  boUiog.  In  thin  prqceas,  15  meanares  of  amrooDUi 
cx|Mnd6d»  to  as  to  fill  97  measures ;  and  the  hidrogen  faijr 
detooatioo  with  osigeOf  orer  water  freed  as  moch  ai  pos« 
aible  from  air»  proved  to  be  to  the  oitrogeo  as  73*9  to  96*^ 
la  the  experiment  three  explosions  were  made*  the  oxigen 
baing  deficient  in  the  first  two ;  so  that  no  nitrogen  could 
bnve  been  coodeosad  in  the  form  of  nitric  acid. 

Except  when  precaotions  of  this  kind  are  em  ployed,  as  .1 
have  before  noticed*  no  accurate  data  can  be  obtained  r^ 
apccting  the  proportions  of  permanent  gasses  obtained  from 
ammonia  by  electricity.  *^ 

When  the  gam  is  generated  and  decomposed  over  the 

same  mercury,  there  is  always  a  greater  expansion  than  the 

^    true  one ;  and  when  the  mercury  is  not  boiled  in  the  tube, 

and  when  common  water  is  used,  the  nitrogen  will  be  always 

overrated,  unless  this  erroor  is  counteracted  by  an  opposite 

erronr,  that  of  detonating  with  an  excess  of  oxigeti*. 

Watcrtop*         Dr«  Henry  had  the  kindness  to  send  me  the  apparatus, 

gj^l^^  in  which  he  conceived,  at  that  time»  that  he  had  witnessed 

^bcooipoil-      the  formation  of  water  in  the  decompoMtiou  of  ammonia  by 

itoii  or  soiaio*  ^ectridty,  by  his  iageuions  method  of  applying  hygrome- 

^  trical  tests.       • 

Appemnecof     I  tried  one  experiment  only  with  it,  and  in  this  there 
2^1^,^  p^^^  seemed  to  me  to  be  more  moisture  exhibited  in  the  elastic 


Mtbls. 


matter  nder  electrization  than  before,  when  it  was  cooled 
by  the  evaporation  of  ether :  but  on  maturely  considering 
this  question,  I  do  not  think,  that  the  ap|>earance  of  moi^ 
tute  even  offers  a  decided  proof  of  tlie  exibtence  of  loosely 
combined  oxigen  in  ammonia.  To  common  hygrotuetrical 
tests,  water  muat  be  less  sensible  in  ammonia  than  in  hidro- 


*  It  will  he  seea  by  Dr.  Hrnry^i  lettrr,  which  immediately  preceiies 
this  commuhicatioiii  that  in  repeating  his  processe*,  since  this  i>apcr  was 
written,  he  hat  gained  remits  tlfnou  precisely  the  same  ss  those  indicated 
in  the  text;  and  there  is  every  reason  to  believe,  that  100  of  ammonia  m 
volume  uniformly  become  180,  when  decomposed  by  electricity,  and  that 
the  fas  produced  consists  in  100  parts  of  74  hidrogen  and  S6  nitrogen. 
Sec  Journal,  vol.  XXIV,  p.  dM. 

gen. 
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ffa  or  uitrocjen,  from  its  tendencr  to  he  predpUute'l  in  the 
fam  of  nlkaliiie  soliiiUin,  mid  likewiee  protiably  tVom  its 
Wtiiik  n  fclronpfr  ntlli^reiice to  llie  gas:  and  iIh"  eloslic  fluid 
grmmntfA^  from  llie  increaw  of  volume  will  be  capable  gf 
CMrtaiainte  mn^e  nijin'ous  vnpour. 

It »  not  Wisy  lo  dt; (ermine,  wUh  perftct  precision,  ihe  spe- 
dfiic  e'~-**ity  of  a  ^a,  »o  )i»;ht  as  hi<lroi;Pn  aod  (r\-en  BniiDO< 
mi ;  but  ttie  loss  of  weight,  nhidi  appears  lo  hike  place  in 
Uie  elvclrical  anal^Hi*  of  amnx'nia,  cunnot.  I  tliink,  with 
pmprirly.  lie  Teferrf^  entirely  to  ibis  circn instance;  wlie- 
&Kt  xHe  t-il'itioii  that  I  have  venfure'l  lo  give"  be  the  true 
Boe,  I  shall  ool,  m  the  present  stale  of  the  enquiry,  aitempt 

U  d'tH-UM. 

Tbe-  question  of  atn-noniu  bein^  annlogoiis  to  other  s<i1i-  Hidi 
1LaU<:  bK«?i  in  iti  coiistitution,  is  dcterTniiied  by  the  pheno-  ""'" 
tnetw  prpMHiled  by  the  uraulirum  from  ih^it  alkali;  aiidifinoi, 
the  conversion  of  iiitroijen  into  osifjen  niid  hidroijen  should 
b*  ertabliahed,  it  nould  appeur  that  both  hidiv^en  and  ni- 
tiag«a  inust  he  ditferent  conibiuations  of  aiiimonium  with 
mi^n,  or  with  wuter. 

II.  Farther  Inquiries  reipecling  Sulphur  and  Phosphorus. 

I  bare  stated,  in  the  last  Bakerian  Lecture,  ihut  hidrogen  Sulphur  and 
■•  produced   from  sulphur  and  phiKpnoru:^  in  8ut;h  quanti-  ptioiph>nn 
lic»f  by  Voltaic  electncity,  that  it  cannot  well  be  corivideteil  ^^n  uid  oj^ 
m»  an  acCMJental  inj^redierit  in  these  bodiesf,     I  have  bke-  G"'' 
viae  atslfld,  thai  when  potassium  is  wade  to  act  upon  them, 
ihe  snlpburetsand  pliudphurets  evolve  les&  )iidro)reii  in  the 
foroi  of  comjiound  inflamiUHblc  gas  by  thearlion  of  an  acid, 
Umo  ifar  Mine  ((uanlity  ofpotaMium  in  an  uncombined  ttate, 
•hI  from  this  circumslanre,  1  have  ventured  to  infer,  that 
ifcvf  may  cootaiii  oxi^en. 

On  the  idea,  that  sulphur  and  phaspboius  are  deprived  of  loflncnc*, 
MBte  of  their  oicigea  by  potassium,  it  would  fullow,  Ihut 
vhcn  th*^  com)iouii(ls  forined  in  this  experiment  ure  decon*> 
poMsd,  these  lubstancej  ought  to  be  found  in  a  new  state; 

•  Bak«H«i  Leciare,  1807,  p.  M  5  or  Jounul,  vol.  XX,  p.  329. 
t   See  Jouiiiai,  *ol.  XXIII,  p.  3H  and  following. 
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tttniigenrnted,  an  far  as  is  compatible  with  tliifir  e.\ist<euL'e  in 
contuot  with  water. 
SulphurtUind      With  the  vi(?w  of  examiDing  the  nature  of  the  substance*, 
poiTi^uni      "  separated  liy  the  antinn  of  muriatic  acid  upon  the  su!|>hurets. 
tfwicd  »ith       and  phosphurets  of  potassium,   I  combined  n  few  grains  of 
muriMic  Id  .   j,y]|^j|||^  niij  phosphoni!  wilh  on«  fourtii  of  their  wtight  of 
potassium,  and   exposnl  the  compounds  to  the  action  of -a 
Btrong  solution  of  muriatic  acid.     As  in  the  former  cases, 
less  inflammable  gas  was  produCfd  than  would  have  been  af- 
forded by  eijual  ciuantilles  of  the  uncombined  potaesluni,  and 
considerable  quantities  of  solid  mutter  separuted   from  both 
comjraunds,  which  ul^er  being  washtrd,  wl-tc  collucted  in  a 
filter. 
ItMlduum  or        The  snb«tance  which  separated  from  the  sulphuret,  was  of 
ttie  .ulthuret,  a  Jaf|(  g„y  colour*,  and  was  harsh  to  the  touch ;  it  had  no 
taste,  and  at  common  temperatures  no  smell;    but'whva 
heated,  it  emitted  the  peculiar  odour  nf  sulphur.     Its  speci- 
fic gravity  was  rather  less  than  that  of  sulphur.     It  softened 
at  a  low  heat,  so  as  to  be  moulded  like  wax  between  the  tin- 
gera.     It  was  a  nonconductor  of  electricity.     When  heated 
upon  a  surface  of  gluss,  it  soon  fussd,  entered  into  ebulli- 
tion, took  fire,  and  burnt  with  the  same  light  bine  flame  as 
sulphur.  A  small  |)article  ofit,  made  to  combine  with  silver, 
pret>ented  the  same  phenomena  as  sulphur. 
■n<]  of  ihE  The  substance  froni  the  pliosphuret  was  of  nn  nm)>er  cO' 

p     piuiet.     lour,  and  opaque.     It  could  not  be  examined  in  the  air,  in 
the  form  in  which  it  was  collected  [that  of  a  loose  powder),, 
for  as  soon  as  it  was  wiped  dry,  it  look  hre,and  burnt  in  the 
same  manner  as  phosphorui;  when  melted   under  naphtha, 
it  was  found  to  differ  from  phosphorus,   in  being  much 
deeper  coloured,  perfectly  opaqne,  and  very  brittle.     Its  fu- 
sibility  was  nearly  the  same,  and,  like  common  phosphorus, 
it  was  perfectly  nonconducting. 
The  (u!iiliiin.-t       In  experiments  upon  tht?  union  of  potassium  with  sulphur  ^ 
"'t'*™ro^''be    "'"'    P''°*l''>"'"*  ^''*'   ''™'  '*  ^°  'nt<^"»f.    that  when   larger 
iii»de  ill  large   quantities  than  a  few  grains  are  used,  the  glass  tube*  are 
^uiniliio.        uniformly  fused  or  broken  in  pieces,  and  in  cousequence  I 

*   Possibly  ll.i.  colour  msy  h»*e  been  produted  by  ihe  decompiHilioo 
of  a  GIm  if  io-Kptl  naplillii  aLllieiiiig  la  thi  [lous^iuin. 


OR  SCLPnua  ANt)  POOSPHORtlS. 


147 


bare  ftet  been  able  to  operate  upon  such  a  scale,  as  to  innke 
•a  BCCurRte  exaoii nation  ol'  the  subnlaDces  jnnt  desciibeti, 
■mI  to  cUrterotine  the  quantity  of  oxigen  ihey  ab»arb  in  be- 
iog  couverted  into  Hcid.  Metallic  vess«l»  ol'  course  cannot 
be  eniployed  ;  but  I  ialend  to  try  tubes  of  porcelain,  lu  « 
hither  iDvestigution  uf  the  sutiject. 

It  is  erideut,  that  the  sulpliur  and  phosphorus,  ««|inrated  The  sulphur 
m  these  processes,  are  not  in  ihrir  coniraoo  stute  ;  aud  the;^','','','^^'^';';^ 
pbenfMneua  would  certainly  incline  one  to  believe,  that  they  ha<?  leftioBB. 
arc  lcs»  oxigenated.     It  may,  1  l>now,  be  said,  that  ii  is  pob-  "'"1'^' 
uble   that   tfaey  are  merely  combined  nith  more  hidro^n, 
and  that  the  sulphur  in  thia  slate  is  analogous  to  the  hidro< 
fenoitrd  sulphur  of  Bertbollet,  and  to  the  alcohol  of  sulphur 
of  La  in  pad  I  us. 

Bat  when  I  decompounded  dry  sulpburet  or  potasli  by  Action  or  lol 
Boriatjc  acid,  of  the  same  kind  us  had  been  used  for  de- J'^'J"" '""^ 
catDpoanding  the  sulphuret  of  potassium,  the  fubiitance 
produced  feeiHed  to  be  merely  in  that  form,  in  which,  ac< 
nrding  to  the  able  researches  of  Dr.  Thompson,  it  is  com- 
bined «itU  water;  and  notwitbBtandin^i  the  ingenious  ei- 
peritnenta  of  Mr.  A.  Berthollet,  and  Mr.  RobiquetV  the 
naiore  of  the  substance  produced  during  the  passage  of  sul- 
phitf  over  ignited  charcual  is  far  from  being  fully  ascertain- 
ed. In  a-seties  of  eiperimeuta,  which  my  brother,  Mr.  John 
Davy,  had  theKOodnessto  undertake,  at  my  request,  in  the 
laborHtory  ofihe  RovhI  Institution, on theaction  of  sulplmr 
no  charcoal,  the  products  were  found  to  be  very  different, 
according  as  the  charcoitl  employed  dilleied  in  its  nature. 
In  ao  initanre.in  which  imperfectly  mode  charcoal  was  eai' 
ployed,  the  li(|uor  that  passed  over  left  by  combustion  a  re-- 
■iduum  that  hud  all  iLe  properties  of  carbonaceous  matter, 
ahich  atjjrees  with  the  obsermlions  of  Messrs.  Desurwe*  and 
Clruient:  but  when  the  iliarcoal  had  been  well  burnt, there 
na  DO  such  rcuJunm  pioduced.  It  was  found,  ihut  the 
Mne  charcoal  might  be  employed  in  n  number  of  prwe:^K«3, 
Un  it  was  nearly  entirely  cnnsumeil,  and  that  the  sulphur, 
sot  rendered  liquid,  Rvight  be  used  for  several  operaiiuos. 


HdaCAtsk,  rei.  It&r.p.  197,  T45:  or  Juurnil,  vol.  XVitl, 
L  2  In 
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In  all  CHB€8  inixtun^s  '^f  •  sulphuretted  hidrogen  gas  and  hi* 
drorarhonate  were  evolved. 
Liquor  ob-  1  particularly  examined  a  specimen  of  thf*  liquor,  which 

tairid  from     j^^A  been  obtaiiicd  i  :  the  last  process  from  charcosil  that  had 
uitd.  been  often  used.     It  was  a  nonconductor  of  electricity,  and, 

wheii  the  Voltaic  spark  was  taken  in  it,  did  not  evolve  gas 
with  more  rapidity  than  sulphur;  and  this  gas  proved  to  be 
sulphuretted  hidrop;<*n. 
Ataorted  mu-      Supposing  the  liquor  to  contain  hidrogen  in  considerable 
"*'"j^^'   *'  quantities,  I  conceived  that  it  mnst  be  decomposed  by  oxi* 
tals  of  sulphur,  muriatic  acid  ;  but  it  merely  absorbed   this  substance,  de« 
positing  crystals  of  common  solphur,  and  becoming  a  fluid 
similar  to  the  sulphuretted  muriatic  acid;  though  when 
water  was  introduced,  hydrated  sulphur  wus  instantly  form- 
ed, and  nruriatic  acid^s  evolved, 
Thesulphuria      From  the  quantity  of  carbonic  acid  formed  by  the  com* 
^rra'than^n  ^"8*'"n  ^^  ^^«  carbnretted  inflammable  gas,  produced  in 
its  common      the  operation  of  the  action  of  well  burnt  charcoal  npon  sul- 
fUte.  phur,  it  may  be  conceived  to  contain  oxigen.    This  circum- 

stance, and  the  fact  that  no  hidrate  of  sulphur  or  muriatic 
'  acid  gas  is  formed   by  the  operation  of  oxi muriatic  acid 

upon  the  liquor,  but  common  sulphur  precipitated;  ore  in 
favour  of  the  opinion,  that  the  sulphur  in  this  liquor  con- 
tains less  oxigen  than  in  its  common  state.  This  idea  has 
likewise  occurred  to  Dr.  Murcet,  who  is  engaged  in  some 
experiments  on  the  subject,  and  from  whose  skill  and  accu« 
racy  farther  elucidations  of  it  may  be  expected. 

I  IT*     Farther  inquiries  respecting  carbonaceous  matter. 

Charcoal  «•        On  the  idea  whii-h  I  have  stated,  page  74 1*  that  the  dia- 

posedtoihe     mond  may  consiftt  of  the  carbonaceous  matter  combined 

gjij^  with  a  little  ovitren,  I   exposed   charcoal  intensely  ignited, 

by  Voltaic  electricity  J,  to  nitrogen,  conceiving  it  possible, 

*  Five  measures  of  the  mixed  f^as,  aj^ttatrd  with  solution  of  potash, 
left  d  rtNicUium  of  i3  5.  The  (;  wrre  detonated  with  5-5  of  oxigen  j  the 
whole  diminution,  was  to  6.  Of  this  residuum  2'j  appeared  to  b«  car- 
borne  arid. 

f  S»f  Journal,  vol   XXIII,  p,  f^Q3. 

"l  The  apparatus  wa*  the  name  as  that  refened  to  pa|3^  59.  [Journal, 
Tol  XXlll,  p.  321.]  The  power  employed  was  that  of  the  battery  of 
500  belonging  to  the  Ro>al  luftitution. 

that 
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Oiax  if  lhi4  body  was  nn  rixiiie,  rnntninin?  ovigen  vorv  irilj- 
mwely  comhined.  it  miolit  part  witli  it  in  smnll  proportions 
U  carbonaceous  matter,  and  ijivp  an  important  result. 

Tin;  ritBri'dnl.  which  had  lieeu  iTimte  »ilh  irM-at  t-nrp,  vn^  In  vUiblspr*" 
prMerred  fnr  m  quarter  of  nii  hour  in  n  state  uf  ignition,  id  (||^|'  |J^' 
*h>rh  platin*  iu^tantly  fusPd.  It  did  not  nppear  tu  chunge 
in  iti  rUible  uropertiek:  hut  a  smuU  qiiiintiiy  of  hlark  «iib- 
li«atc.  will  ell  pruveil  to  he  nolhin'^  more  than  fim-lv  divided 
arboaao«)u«  mntter,  collected  in  nn  nrhorenri-nl  wtntp  upon 
tke  jilatiaa  wire,  to  wlilch  the  charcoul  was  allHched.  The 
^  h*(l  iiicrenaed  in  volume  one  KiKih ;  but  this  wiis  owing 
tstlw  cvotmioii  of  carburetted  inflammable  p^ns  from  the 
fWconl,  lh«  nitrogen  was  unchanged  in  qnnntity.  and,  rs 
far  as  my  vxaminulion  could  t;o,  in  quality.  The  poinia 
rf  th«  HiBrCoa),  where  the  heat  had  been  intense,  wtre 
mber  harder  than  before  the  experiment. 

I  Imre  tneniioned,  pa^  I02".  (hat  chareonl,    evin  nhcn 
•trangljr    ii;nited,    is   inrupable   of  decompoBing  corrosTve 
fliMitnate.   When  chnrcoal,  in  a  state  of  ignition,  is  brought  chircoal  kept 
ia  <vntact  wi'h  pxinuinalic  icid  ({"s.  the  ennihustion  in-  misn-^ir  ig- 
(trntly  c*B»e».     I  electrified  two  pieces  of  charcoal  in  u  glolw  "3",  „!"h'iMril 
mied  with  oximunalic  acid  gas,  which  had  been  introduced  muiLtic  acid 
after  exhattslion  of  the   ^l»be>     They   wtre  preserved,   for  ^'"  ""' *" 
Dcmrly  uu  hour,  in  intend  t^mtion,  by  the  sume  means  that 
ikMl  been  employed  in  the  enperimeot  on  nitrogen.  At  hrst, 
vhitc  fume*  arose,  piobably  principully  IVum  the  IbrtDHtioa 
of  roaaittoa  mariutic  acid    ^im,  by  the  action  of  the   hidro* 
gra   of   tli«   charcoal    upon   the  osimuriatic  acid,  and   the 
CMnblnation  Ol  the  ^^ai  »o  produLcd  with  aqueous  vapour  in 
tike  globe;   but  tins  etjei-t   toon  ceaoed.      At  the  end  of  the 
proccw,  itie  oMiuunatic  uiid  ^us  was  lournl  uniilitrvil  lu  ita 
pro{>rTties.  and  copper  leut   L>uid1   ii-   it  with  a   iivid   lii{lit. 
Tbr  cJiareoal  did  not  ptTieptibly    diller   fjum   the  ciuinoal 
that  bad  been  expoaed    to   niifogtfn,     Mj   view    in    making 
ibia  mpennieul  was  lu  HHccrtuin,  whether  liouie  new  cuiuUi- 
aaiwn  oJ'  carlioiiu.t-ous  luiiiicr  wiili  osigen  might  not  be 
formcil  ill  (he  |iToveNi;  and  1  hopvd  likewiae  to   ue  able  to 
ftteclwicoal  entirety  I'roin  combined  hidrogeu,  and  froni 

•  JourntI,  vol.  XXlV,  p.  104. 


i-^ 


.    ]jO  iKQuiBiEs  KEiPEcrma  mvriatic  acid. 

qlkulitie  and  ear(by  matter,  supposin;;  they  existed  ii 
Dot  fully  cuiiibiiied  with  o\igen.  Thai  hidrojjeii  nuiHt  huve 
sei'arated  in  the  exprcimeut,  it  is  uot  possible  to  doubl 
and  OH  i^viiporalinf;  tlie  deposit  on  the  sidis  of  tlie  j;loli( 
which  Wiis  III  very  miuute  (jiitiulity,  and  ucled  like  cuiiter 
trated  muriatic  tipidt  >t  M't  a  [ier«:eptible  saline  reeiduiim*. 

|V.     FftTlher  hiijuiriet  reipeclivg  m'lrialic  acid. 
-PiSbrence  be-      The  experiinetits  on  niuriutic  acid,  which  1  huve  already  ; 
'dranT^*!*"^  had  the  honour  of  laying  before  the  Soriety,  show,  that  the,' 
inutuiic  acid,  ideas  which  had  been  formerly  eiilertaiued  respecting  the^ 
ditt'ereiKe  betwei-u  the   muriutic  acid  and  tiie  oximuiiutic^j 
aci'J  are  not  cornet.     They  prove,  that  inuriulic   acid   gai,{ 
K  u  cumpoujjd  uf  u  subataiice,  which  ns  yt^t  has  never  beei),| 
'    propuvi'd  ill  un  uucoiiibiiied  iitate,  and  from  one  third  to  one.', 
foiii'h  of  wuiur,  and  that  oxirnuriiitic  acid  is  composed  of, 
tile  saiDi;  Bubstauce,  [free   from  water)  united  to  oxigen.  ] 
They  hkewise  prove,  that  wht^n  bodieb  are  oxidoted  in  iiiu>^ 
rittlic-acid  gas,  it  is  by  a  de'om position  of  the  naier  con- 
tained  in   that  Bubstance;  and  when  they  are  oxiduted  iq 
muriuiic  acid,  it  is  by  combination  ^ith  the  oxigen  in  that 
body,  and   in  botii  cases  there  is  alwiiyg  a  union  of  the  pe^, 
cnhar  unknown  substance^  the  dry  muriatic  acjd,  with  the  ; 
oxidated  body.  j 

Slrqtic ■Ti'1  rx-  '-''  ""  '"'""■^  Hubstaoces  belonging  to  the  class  of  acida,,' 
lenEiveaAi  i-  the  dry  muriatic  acid  is  that  which  seems  to  possess  the' 
•eld.  ""'  '  strongest  and  moat  extensive  powers  of  combination.  It- 
unitpi  witli  all  acid  matters,  that  have  been  experimented 
^  upon,  except  carbonic  acid;  and  with  all  oxides  (including 

water],  and  all  iiiflummable  auhiitances  that  have  been  tried, 
lixcept  those  which  appear  to  be  elementary,  carbonaceoas 
matter  and  the  inetala  ;  and  nhould  its  basis  ever  be  sepa- 
rated in  the  pnre  form,  it  will  probably  be  one  of  the  most 
powerful  agents  in  chi  niistr)-. 
];fa|otaulniibl«      I  hare  lately  ipade  several  new  attempts  to  procure  ua*' 

*  Chitcool,  pier  iihich  lulpb'ir  ^»*  been  patsed,  ai  in  the  expe>i< 
nenti,  page  465,  »i  h^i  been  ahcwn  b;  Mi  A.  Benhollct,  conuiii^  tut 
ehur,  and  this  1  And  ittrj  being  heated  tii  ivhUcness ;  such  charcual  Is  ■ 
e^duciDi  oS  elecuiciiy,  siuj  does  nol  differ  in  iis  external  pro|jeniet 
Aon  Eoouaon  cbiicoul, 

combined 
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j^Hkniiiued  dn-  muriatic  acid :  but  ther  have  been  all  unsuc-  ''"  *"*'  ■">■ 

n»*.i.  """"■'■ 

I  heated  intensely,  in  nn  iron  tube,  iiles  in  a  very  minate  Silex  hpsted 
Male  of  diviMon.  and  muriate  of  soda  that  had  been  fused ;  *f  ^j!^"""'" 
hot  there  wa»  not  the  smallest  quantity  of  gas  evolved.     In 
this  Cfiae,  the  silex  had  been  ignited  to  wliileness  before  it 
wa*  used  ;  but  when  silex  in  itscooimon  state  was  employed, 
BVr  *bo  aqueooB  vapour  was  passed  over  a  mixture  of  dry 
^^Hnc  and  dry  salt  in  a  porcelain  tube,  muriatic  acid  gas  wiw 
^^Klvloped  wiih  greut  rapidity. 

^^r^   have  slated,  page   7!P*,  that  a  suhlimnle  is  formed  by  Oxldeofbort- 
^^■t  combustion  of  the  olive  coloured  oxide  of  boracium  iu  5'u''>  >>urnr<l 
^pKmuria tic  acid.     On  the  idea  that  this   might  be  bnracIcacU. 
^'ftnd,  aod  that  dry  muriuti<^  acid  might  be  separated  in  the 
process,   1  examined  the  circumstuncts  of  the  experiment; 
bnt  1  found  the  siibliinale  to  be  a  componnd  of  bonicic  and 
muriatic  acid,  similar  to  the  compound  of  muriatic  and 
phosphoric  acid. 

I  hmited  freelily  sublimed  muriate  of  ammonia  with  pot-  Murine  of 
assiuia  ;  when  the  quantities  were  equal,  as  much  hidrogcn  " 
g>.s  «as  developed  as  is  generated  by  the  action  of  water  a^ 
ou  potassium  ;  much  ammonia  nas  evolved,  and  muriate  of 
potash  formed  ;  when  the  potassium   was  to  the  muriiite  as 
4  to  I,  less  hidragen  appeared,  and  a  triple  compound  of 
muriatic  Hcid,  ammonia,  and  potassium,  or  its  protoxide 
was  rormed,  which  was  of  a  dark  gruy  colour,  and  gave 
^^teiinonin  and  muriate  of  potash  by  the  action  of  water, 
^Hhiere  was  not  the  slightest  indicstioos  of  the  decomposition 
^^P  the  acid  in  the  experimenL     The  process,  in  which  this 
^^oecom position  may   be   most  reasonably  conceived  to   tate 
place,  is  in  the  combustion  of  potassium  in  the  phosphuret- 
ted  muriatic  acid,  deprived  by  simple  distillation  with  put- 
if  a*  much  phosphorus  as  possible.      1  am  prepariui; 
np^iaratus  for  performing  this  experiment,  in  a  manner 
,1  hope,  will  lead  to  distinct  conclusions. 

«  Journal,  vgl.  XXIV,  p.  15,  If. 
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Notes  to  Dr.  Henrt*8  Paper  on  Ammonia.     By  the  Author • 
Communicated  in  a  Letter  to  the  Editor*. 

Slovnetswtth  (A.)    R.  HE  fact  respecting  the  s1owne<iS,  ^ith  which  am* 
which  anmo-  moniacal  j^as  jjives  up  its  water  to  deliquescent  sa'tg,  stated 
yields  its  water  ^  P'*^^  3^0,  vol.  XXIV,  of  the  Journal,  muy  be  exiiluined* 
lodelique-      {  (relieve,  without  ascribing  it  to  any  remarkably  strong  af- 
a  proof  of        fi*nty   of   the   gas   for   water.      When    sticks   of   recently 
strong  affiuity.  fused  potash  are   exposed  to  ammonia  over   mercury,  they 
soon  become  covered  with  a  white  incrustation,  which  appears 
to  prevent  the  potash  Beneath  from  acting  on  the  gas,  orra-p 
ther  on  the  water  contained  in  it.     It  is  the  interposition  of 
this  substance,  which  most  probably  occasions  the  slow  re- 
Best  dried  by    moval  of  the  water.     The  desication,  I  aftewards  found, 
*"tro!i''°Id"f  '  "**y  ^^  elft'Cted  more  rapidly  by  introducing  at  intervals, 
quently.  fresh  quantities  of  potash,  before  it  has  completely  cooled 

from  a  state  of  fusion. 
Gay  LuBsac  In  the  second  volume  of  the  Memoir es  d' ArvueiU  publish* 

«!,sesTontain  ^  **  Fans  during  the  present  year  (1 809),  and  received  by 
water.  Mr-  Dalton  from  the  authors  since  the  printi;ig'the  forego-» 

ing  paper.  Gay  Lussac  has  made,  incidentally  f>oiiie  obser* 
vations  on  the  water  contained  '\\\  gashts.  "  Fluoric  acid  and 
perhaps  amnioniacal  gashCA,  he  remarks,  are  fee  from  water 
of  any  kind;  muriatic  acitl  from  all  but  combined  water, 
the  propoitlonof  which,  according  to  his  ex(>eri(ncnls,  does 
not  much  diBlr  from  the  determination  oi  Mr.  Daw  ;  and 
the  remaining  gasses  contain  nothing  but  hygrometiical  \va« 
ter.  1  he  obscvation  is  pro-^ably  <ocrecl  wiih  rcsj.tct  to  all 
but  ammoniacal  gas.  From  mu.iatic  at  id  g<is.  (-ouhned  in 
a  thin  gla*>s  i^lobe,  L  have  not  la'cn  able  to  obtain  an^  ^ire- 
cipitatioit  ol  water  b\  a[jpl\iiig  a  mixture  oi"  buow  i  .d  mu- 
riate of  lime,  wliich  produced  a  temperalurt  ol — 20"  i  ah-? 
reni.eit,  and  not  of  -\-  it)",  aa  mis>-p.intcd  in  the  text.  [p. 
360,  1.  25.] 
Ammoniacal  (^^O    ^"  the  volume  of  the  Aicueil  Memoirs,  which  has 

•  Ti.e«;e  arrivcj'.  too  late  for  iusertioD  last  inoir.li.     For  the  paper  see 
Vol.  XXIV,  p.  i.^bS. 

just 
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josC  t>r«ti  qnoted,  Mr.   Berthollet  Junr.  haa  piiliHihed  agitdiJnat 
Mt'iin'r  on  Ihe  Annlvsis  of  Ammonia.      AFb^r  failine  in  his  "''^'=  ''""' 
...  .        ,  ,  .     "  "tf*!  or  Atria 

■tt  mnU  to  oMirfute  iron  wire,  hi-aled  to  redness,  by  a  cur- water, in  ilia 
i«ot  of  i»minnni8<^l  gas.  he  pxo,m\wi  tit.-  Tailof  il,e  ^env-  *?^^'^°|" 
ra'irm   of    watpr,   ui    H   wiv   somrwhot   different   IVom   that  junr,  * 

■  l.ich  I  adoplnl.     About  tuenty  liirr.  (npwards  ol'   1200  . 

'  iiliic  ii)chea>of  ainmo:iia  urcre ilecDinposttl  by  iifoiiion,  and 
ibe  rprnainin<;  ({as  pa«si^  (hrou)(Ii  a  tube  cooled  dnirn  to  0°; 
bat  no  more  water  was  depo-itrd,  iliiin  by  an  equal  voltime 
of  ammoniacsl  t^as  which  had  not  b(«n  i^rnited, 

Oti  dpCTimposinii   nmrnoiiia  hy  elfrtricity  the  resembling  III;  analfni  of 
^a»iMr«  hore  lo  it  the  prn|iortioii  of  4  04^43  lo   1,  or  were  a  "''i""»ii'»  hy 
httic  mntc  than  double.     It  does  not  nppear,  however,  that  iginiion, 
Mr.  Berthollet  ein|ilo>ed  ihe  preranlioua  sug^rstt-d  by  Mr, 
I>»»y,    and    eMeniial  lo  ac-t.'urHle  mulls.      One  hundred 
m^KSOres  of  the  permanenl  gtts  contained  75x  hidro^^en,  and 
34V  nitrogen;  and  the  same  proportions  were  found  in  the 
prodoctA  «r  ammonia  decomiio^ed  by  ii^nitjon.     The  pro- 
portion  of  iiidrogeu  a  htlie  e«ree<ls  them,  In   these  evperi- 
ncnt*.  what  is  consideml  by  Mr.  Duvy  and  myself  as  u  cor- 
rrcl  ilclvriiinatioD,  viz.  7-1  lo  ^6. 

Mr.  B«itholl«t,  alio,  utleiiipied  the  analysis  of  ammODia,  andbrdetU- 

by  dcflnkfraliug  it  with  osigen;   hut  as  he  employed   an  ex-  B™'""'  *"'' 

CCM  of  the  latter   |^a,  he  did  not  oblain  a<:oui'at«  results; 

anil  aboudoued  the  process  tilhuut  0tleiU|itiii|;  to  give  it  thu 

pr«CMon,  of  whii-h  it  is  suseeptible,  when  a  deSciency  of 

•■tt!«n  n  uted  for  the  (.'oinliusliuii  mine  acid  was  formed  lu 

Hln  <Mperitnenti,  anil  thr  detonating  tubes  were  frequently 

Hntsfcra,    both  of    wh>cii    inconveniences     are    completely 

'*-  MVotded  by  using  the  proportions  recooiniended  in  the  text. 

AocordioK  to  the  expenmetiis  of  Biot  and  Arajo,  the  fol-  juo)  ,„j  ^^, 
ItminK  nnBil>erB  repr'.'seiit  the  -peeilic  gnivity  of  ammonia,  J"''  '"iitri- 
aad  of  the  passes  resulting  fotn  its  deco  in  position,  atmo^  '"'^"  '' 
(iltenc  »ir  being  taken  aa  unit] , 

Ammouiacal  jfas 0-59669  Siwcific gravity 

Oxiijeu  Ml? 0-U7;il 

Nitrogen  gas 0'^6gi3 

Calculating  on  these  dutu,  and  on  the  <|nantity  of  gasses, 
obiaioed  by  the  dLcomposition  of  aminouia  and  tlieir  pro- 
portion 
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portion  to  each  other,  as  determined  by  his  own  experiments, 
;     Mr«  Berthollet  fiqds,  that  100  parts  by  weight  of  ammonift' 
consisi  of 

Ctapotltion  81*13  nitrogen, 

•rmmonianl  18'87  hidrogen. 

100. 

yircaiiitkm  to  The  memoir  of  Mr.  Berthollet  concludes  with  some  use* 
Volu*b  audio-  practical  directions  for  obtaining  accurate  results  by 
iMisv.  Voltii*s  Ewliometer.     The  circumstance,  which  he  finds  to 

be  of  most  importance)  is  such  an  adjustment  of  the  gasses 
to  each  other,  as  will  afford  a  pretty  large  residi^nm  after 
combustion.    If  the  residuary  gas  Ji>e  only  one  sixth  of  the 
original  mixture,  air  is  extricated  from  the  water,  over  which 
the  detonation  is  made»  in  such  a  quantity  as  to  prove  a  , 
source  of  fiiUacy.     When  the  residuum  is  one  fourth,  the 
effect  may  be  overlooked ;  and,  when  it  amounts  to  half  the 
volume  of  the  original  gasses,  the  uniformity  of  the  results 
show,  that  they  are  no  longer  influenced  by  the  extrication  . 
of  air  from  the  water. 
^J'Jj'/^JJJ^       Comparing  experiments  on  the  detonation  of  hidrogen 
Msfriadovar    and  oxigen  glasses  over  mercury,  with  nmilar  ones  over  wa- 
Sr^'bcte**  ^^»  Berthollet  found,  that  they  agree  accurately  when  the 
asceii,  nitric     hidrogen  is  in  excess.     But  when  the  oxigen  prevails,  the 
of  nwroury     diminution  is  greater  than  it  ought  to  be.     -An  experiment, 
•reibrmed.      made  expressly  to  elncidate  this  point,  showed,  that,  under 
these  circumstances,  the  oxigen  combines  not  only  with  the 
nitrogen  which  is  unavoidably  mingled  with  it,  but  also  with 
the  mercury.     Two  litres  (upwards  of  120  cubic  inches)  of 
a  mixture  of  hidrogen  and  oxigen  gasses,  with  an  excess  of 
the  latter,  were  fired  by  forty  successive  explosions,     Water 
was  formed ;  and,  beside  this,  an  oxide  of  mercury  in  its 
lowest  stage  of  oxidation.     The  liquid  was  strongly  acid; 
potash  threw  down  a  black  oxide;  and  paper  afterward  im- 
pregnated with  the  solution  burned  as  if  dipped  into  a  so- 
lution of  nitre. 

S^cr^l^r*         ^"  *^^  "^^^^"^^  ^^'    Berthollet  is  disposed   to  expect 

^cferied.         greater  precision  from  detonations  made  over  water,  than 

from  those  over  mercury,  especially  when  care  is  taken  to 

liave 
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B  a  reMdutiiii  equal  to  hulf  the  joint  bulk  of  the  gasses' 
eTore  fining. 

(C.)  By  an  errourellher  of  the  maouscriiJl  or  of  ihepiin-E: 
W,  carbunic  acid  gna  i*  stated  nt  the  close  of  the  pa|ier  [p.  "'''*' 
J373.  I.  14],  10  have  afforded,  when  electri/ed,  a  residui 
■equal  to  about  V„th  of  its  bulk  ;  whereas  the  quantity  of 
V'permsnent  gas  nos  ont  half  ufter  rtmovin;;  the  unHecompo- 
K«k1  acid. 

W.I!. 
Manchester,  Dec,  Iti,  1609. 
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HE  examtnatlon  of  some  S|>ecimens  of  aretic  acid  hai  ^ 
me,  that  the  stren<^h  of  this  fluid  is  by  no  means  in  " 
le  ratio  of  its  deiiMty. 

1  examined  an  acid,  which  marked  9"  on  the  areometer  : 
■pecific  gravity,  at  the  temperature  of  12-5°  R.  [GO-X"  F.]  v 
1'063.     This  was  compossd  ofO'87135  acid  and  0-13875  ^ 

wteri  and  100  parts  saturated  350  of  crystallized  subcar-  i 

bouate  of  sodu. 

Another    specimen    of  the  same  specific    gravity,    and 

muTkiDg  the  same  degree   on    the  areometer,  at  the  same 

temperature,  was  composed   of  OMIJ75   acid  and  0-5B735 

water ;  and  100  parts  satumted  but  n  8  of  crystallized  sub- 

rarboDDte  of  soda. 

Number  1  crystullized  completely  between  10*  and  11°  R. 

(64-5°  and  5C-7  F.],  and  with  difiicuky  became  fluid  at  la* 

Number  2  did  not  crystallize  at  several  degrees  belon  0. 
Th*-  acid  No.  1  is  the  htronge»t  1  could  obtain,  and  I  be< 
lieve  the  purest  that  can  exist,  [t  is  without  empyreum.i, 
4c  In  this  state  the  acid  distils  with  very  little  fire,  and 
fxtreme  rapidity,  without  boiling. 

No,  2  was  composed  artificially  by  adding  to  \o.  1   the 

pcoportioD  of  distilled  water  indicated  by  calculation,  which 

•  AdmIm  de  Cliimie,  »ol.  LXVUI,  p.  86. 

determine^ 
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dk^termined  exactly  the  qaaati'ty  requifite  to  produce  9"  of 
density,  and  US  strength  of  acid,  denoted  by  the  quantity' 
of  subcarbonate  of  soda  it  would  saturate. 

Awettkerarid  Havinir  observed,  that  acetic  acid  sutu ratine  250  of  car- 
bonate  of  soda,  and  cr}-staHiziu^  between  10°  and  1  T  R. 
[64'5*  and  SC'?**],  marked  but  9**  on  the  areometer ;  while 
another  specinien  of  the  acid,  that  marked  11* I''  was  not 
crystallizabie  even  at  4**  11.  [41°  F.],  an«l  saturated  but 
186'35  of  subcarbonate  of  soda ;  I  conchided, 

CStncfal  infe-        1,  That  the  areometer  cannot  measure  the  strength  of 

*       "  acetic  acid,  without  some  preliminary  steps: 

'2,  That  there  must  be  a  point  dis<  ovcrable  by  the  areo- 
meter, at  which  tl»£  eflective  acid  is  in  such  piojiortion  to 
the  water,  as  to  be  capable  of  exerting  in  a  sensible  manner 
one  of  its  physical  properties,  that  was  before  imperceptible: 
3,  That  this  property  must  be  a  dilatability  greater  than 
that  of  water : 

4»  That  this  dilatability,  ap(>arent  when  the  acid  was  in 
a  certain  proportion  to  the  water  with  which  1  was  yet  un- 
acquainted, must  increase  regularly  in  proportion  as  the 
quantity  of  water  in  the  mixture  diminished  : 
«  5,  That  the  areometer  would  then  regularly  indicate  the 
effective  quantity  of  acetic  acid  in  a  mixture,  by  adopting 
an  inverse  ratio. 

Xxperiments.       The  following  experiments  confirmed  my  reasoning. 

Addition  of  1  took  110  gr.  of  the  acid  No,  1,  containing  0-S71i5  acid 

water  increas-         ,    ^  ,  .^^«        ^  1  1  •        ^o  1       xi_  ^  1 

«d  the  spec.      *^""  0'1J875  water,  and  marking  9    by  the  areometer,  and 

jfrav.  to  a  cer-  gradually  added  3o'94l  gr.  of  distilled  water  to  the  14*l6 
^^°  *  already  in  the  1 10  gr.  of  acid  No,  1,  in  order  that  the  mix- 
ture siiould  coiitaiii  the  quantity  of  50'I0I  gr.  necessary  to 
produce  an  acid  of  the  cuinpositiou  of  65'(^5  acid  to  34*35 
water,  Ixeing  that  of  an  acid  marking  11*1°  on  the  areo- 
meter. 

When  I  had  added  32*5  gr.  of  water  te  the  110  gr.   of 

No.  1,  the  mixture  indicated  1  r3°  on  the  areometiT,  which 

was  the  highe^t  point  of  density  of  this  acetic  acid  at  the 

temperature  of  H*5°  R.  [<>0'1  P.]    Its  composition  then  was 

X  0-672/><il4  acid,  0'3i>7438G  water. 

and  then  dimi-      ^'^  continuing  to  add  water  I  brought  the  mixture  down 
nisbed  it.         to  9**  of  the  areometer,  which  was  the  density  of  the  original 

acid 


t  of  the  eK|>erimeiit,  before  I  liad  uiJdeJ  ll2'-2gr.  of 
jphrr  to  the  14'lt)gr,  it  containeil  at  firat. 
LTbe  fotloning  table  reprt^seuts  tlic  fX|ierimeiit  made  on 
UO  ^r.  of  acetic  u<.-iJ,  No.  ],  iiiJicutiiig  <*"  on  tlie  ureoiue* 
r  nt  llic  leinpcrature  o!"  1J'5°  K.  [liO-l°  K.],  its  spcfific 
Isrttjr  being  t'Oti?,  mid  100  purts  aiitufatjiig  350  of  wdt 
stiUlised  subcarboniitt;  at'  aoda. 


li-2S 


■wimeiff. 

Bpedfir  grar. 

I'flbulatai 
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E4ch  kdditioti  of  water  to  the  in iilu re  produce  ao  i»-  T. 

^reB3e  of  (einperature,  which  I  allowed  to  ^o  off,  noting  " 

e  tt^rnis  of  the  expenoieiit  only  at  the  lemperature  of 

A  disiinct  experimi'iit  on  100  gr.  of  the  acid  No.  1,  to 
lich  1  added  103  gr.  of  distilled  water,  (liowcd  ii  rise  of 
perature  equal  to  3°  R.  [6.75°  F.J.  1  added  at  first 
'54  gr.  of  witter,  whifh  ro-e  the  teiii[HTatiirc  from  I-I-5' 
lJ-5'.     I  tbtn  added  7'i'4<igr.  of  water,  which  raised  it 

3-5' to  IBS'. 

Fmnt  what  has  heen  said  we  may  conolud?,  q, 

'  l»t,  Tliat  tlie  rise  of  the  nreoineter  indicates  (tie  streiii^lh  cl 
•f  the  acetic  acid,  till  the  mixture  is  composed  or67'55(fU 
■rid  and  3^-743^6  water.  This  term,  at  the  temperature 
of  IJ-S*  R.  [60-r  F.],  ii  expressed  by  1 1  3  on  the  arwmic- 
md  itsapwilic  gravity  i»  l-07dl. 
«lly.  That  the  slrcHi^th  of  the  acetic  atid  ftoin  i  i-.i"  is 
'  lotted  by  lh«  regular  descent  of  the  areometer  un  tlie 
Mixture  t- 
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VOLCANIC  COUHTay IS  CATltONti. 


Eilran  of  a  Letter  from  jV/r.W.  Miclurk,  Member  of  tfft 
PUihsoplilcal  Society  of  Philadelphia,  to  J:  C,  Delius- 
TKEBiE,  on  the  Volranoet  of  Allot  in  Catalonia*. 

^  Shall  communicate  to  you  Mxne  miucrologicul  observa- 
tions maAv  by  Mr.  Foiidi  and  me. 

After  having  crosaed  the  PyraneeK  on  our  way  to  Barce- 
lona, we  found  luvu  and  sc-oriie  in  the  bed  of  the  Fluvia. 
We  ascended  toward  the  Boureeof  the  river;  we  crossed  ten 
inilos  of  a  volcanic  country  round  Allot,  and  there  observed 
•everal  streams  of  lava,  volcanic  ashes,  or  puzzolan a,  era- 
tor*  not  yet  obliterated,  &c.  We  had  obsiTved  that  this 
volcanic  country  extended  -fifteen  or  twenty  miles  to  tlie 
south,  beyond  Amim,  where  in  14ii9  there  nasaneruji-. 
tion,  that  destroyed  Allot,  leaving  but  a  sinf^le  house  stand- 
ings We  found  a  great  deal  of  lava  in  the  bed  of  the  river 
Ter;  and  near  Massanit  crossed  an  ancient  stream  of  Uva 
between  two  and  three  miles  broad,  in  a  stale  of  decompo- 
sition, and  covered  with  allnvial  soil.  From  Massanit  to 
Allot  is  near  forty  miles,  so  that  the  theatre  of  the  volcanic 
action  in  this  country  is  much  more  extensive  th«^  that  of 


Proceeding  along  the  seashore  from   this   place  to  Barce- 
''  lono  we  crossed  a  granite  country  near  fifty  miles  long.     In 
two  places  it  i«  intersected  by  a  limestone  soil. 

0»  the  road  to  Cardona,  by  Montferrat,  we  found  alter- 
'  nate  stratifications  of  sandstone  and  puddiiigstone  with  clay, 
marie,  and  liine?tone,  inter|)osed  occasionally  for  near  fifty 
miles,  similar  to  the  siratiHcation  of  Rigi,  in  the  canton  of 
Schwilz,  wliich  is  higher  than  Montferrat:  so  that  this  ce- 
lebrated mountain,  whic-h  is  said  to  be  insolated,  is  but  a 
portion  of  a  bed  of  puddiu^^atune  and  sandstone,  which  ex- 
tends through  a  square  of  about  fifty  miles,  and  forms  all 
the  tieighbuuiing  mountains.  These  puddingstones  are 
composed  of  four  fifths  limestone  and  jiebblea ;  the  cement 
is  also  calcLireouE,  ivilh  some  sandstones,  a  I.ttle  quartz,  and 
lapis  LydiuJ.     The  Liter  has  been  improperly  considered  as 

•Juumilde  Pliysique,Tol.  LXVl,  p.JSO. 

XIV. 


iRta  I 


SIR. 


IN   TIIE    DEW. 
XIV. 

I  tlie  Dew,  and  a  Lunar  fris. 

tpondtnt. 

To  Mr.  NICHOLSON. 
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On 


/SE  Bonny  morning  lately,  as   I  was  riding  across  a  AppmwUjf 
laeadow,  the  sun  being  on  my  let^,  1  ptfrceivedi  to  my  right  rcciihuMt  nii 
hawl,   opou  the  gra«,  a  benuliriil  straiftht  line  of  prismatic  ""  ""  ^'^ 
colours,  formed  by  the  refraction  and  reflection  of  the  solar 
rays  by  the  dew  drops.     The  lioe  extended  from  nie  all 
■cross  the  meadow,  and  formed  with  the  shadow  of  a  verti- 
cal object  an  angle  of  about  4o°< 

What  shall  we  call  this  phenomenon?  not  a  rainbow;  for 
it  t«  neither  »  bow,  nor  produced  by  rain :  the  French  nume, 
aro-m-cjW,  is  equally  inapplicable;  and  to  is  the  Italian, 
r*rro  baleno,  I'areo  celette. 

A  few  weeks  since,  about  nine  o'clock  in  the  evening,  Lunaiini. 
the  weather  being  very  frosty,  I  saw  a  beautiful  circle,  or 
iiis,  round  the  moon,  exhibiting  all  the  priamatic  coiours 
ilistinctly>  whenever  a  thin  fleecy  cloud  intervened.  Per- 
haps these  phenomena  may  be  BufTiciently  rare,  to  merit 
being  recorded  iu  your  celebruled  Journal. 


la 


,  Sir 


k  Det.  U,  isog. 


r  obliged  reader,     A.  M. 


r  ANNOTATIOS. 

The  rainbow  on  the  ground  wus  observed  nt  the  beginning 
•r  the  last  century,  .by   Mr.   Langwith,   Pliil.  Trans.    No. 
■iG^j;  and    B.  Murtin.  lit  his  Grammar,   p.  ai3,   correctly 
I,  that  its  ligLire  will  be  an  hyperbola,    pavaboln,  or 
.is.  according  to  the  Sun's  heif>ht.       A.  M.   mnst  huve 
one  of  the  legs  of  a  curve  of  one  of  these  descrtp- 
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Si.  Thumnii  and  Guy's  Hoxpilah. 
The  Spring  Course  of  Lectures  at  thescxdjoining  Hospi 

tnU   will  i-omn  "  "  ' 

particulars  see 


;   beginninu  of  February. — Fo 
■-'    vol.  XIV,  p.  7. 


the 


To  CorrespojiJenls. 

»  T  cannot  Rive  a  satisfactory  answer  to  A.  B.,  without  a 

liro,  1  am  under  the  neceasity  of  deferring  it  till 

,tl,. — The  piiperi  of  Mr.    Harlow,    Mr.  BrewL-rlon. 

Er.  Sheldrake,  Mr.  Ellis,  and  CO.,  shall  be  given  in  our 
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•It    AKSIIL    NtTIaiTro\. 

pvmt  extent  <>f  lerrr,  nhJcli  U  <:Dii»tuiitly  oiierutjns;  sgainst 
tbe  fint  uii>Tcr,  tfi  coiiseqiii-nct'  of  tin-  diKlunct^  of  ihv  oni- 
fr>f  (rf  supporl  til  lurge  •urtucett  it'  B|I|>1ii-i1  in  thu  ii 


A  third  niid  general  otwlacle  i«  the  mechiiuiml  •kill  re- Third:  u 
iiuired  to  onile  greut  cxtt-ntiuti  of  surfitLe  willt  «tr<.'iij-th  anil  *'""''"5« 
lighttMM*  uf  Mtruvlure;  at  the  Mitne  titm-  luiv'mg  a  lirui  and  ij^hmeti 
rtvadjr  rooveiDciit  in  its  working  parts,  witliout  ex)io»iiig  mi.  client  of 
■ifCiMiilJ  obslarlei  lo  lh«  reMatuiice  of  tile  air.      I'tir  tirst  uf  Ti,n  Knt  < 
UmK  AbstBcles,  that  huve  htma  (.'nutneraU'd,  oprruleH  much  ""'~'^  '<^ 
norc  [MMerfiilly  agmiui  aenul  nuvi|;a1ion  upon  u  luri;(r  arale,  ,^,„^ 
tiMA  «gMn»t  bird*;   btri^uM:  the  miiuII  extent  ol'  tlitir  wiiifrs 
oUiges  Ibeui  to  empltty  n  very  rupiil  suetesiiod  of  «tr<ikt^s, 
W  order  to  acquire  that  velocity   which   will  gLv«  support; 
■ad  during  tli«  siuull  iutervul  of  the  return  of  ihe  wiitf^,  their 
*ei|tllK  >•  aliil  riitlug,  ui  iu  a  leiip,   liy  the  iuipuUe  of  one 
stroke,  till  it  i»  agaiu  aided  by  auotlier.     The  Ixrj^  suifuces 
I  hot  omKl  navies  I  ion   hiII   probably   require,  though  uecfii- 
tarily  aoTetl  with  tbe  wnie  velocit]-*  will  Imve  k  proportiou- 
•bly   longer  duration  bolli   uf   the  heal  uiid   returii  of  the 
■mt;  *•  and  benc«  a   greater   deM'Viit  will  tiike  pluce  dnriug 
the  latter  artioa,  tlmn  cun  be  orercoiue  by  the  former. 

Tltere  opiiebri  to  be  several  wiyH  of  obviutiii)(  this  difli-  Modn  o: 
eallj.  There  iD«y  be  two  surfaces,  each  capable  of  tun- ''"'"G  ■' 
ttiMag  the  weight,  and  placed  one  uliuve  the  oihi-r,  having 
ich  ■  coustruciion  ua  to  work  up  and  du«n  in  fippoitiiioii 
riwn  they  are  moved,  »o  that  one  is  ulwnyi  ready  to  descend, 
the  oteiDcut  the  otiier  ceases.  Th^kC  nurfucen  may  be  to 
mmie,  (>y  a  vaUelike  Ktrnclure,  ub  lo  giv«  no  of>poHtioii  in 
ring  up.  and  ouly  to  re*i»t  in  deiiCeuL 

Tbe  action  luay  be  counidered  either  oblique,  ■■  in  rotu- 
tM*  flyeri;  alternately  «o,  without  any  up  tiiiU  ilown  nuft, 
«■  in  thccn^ue  1  have  ascribed  to  Mr.  Drgen;  by  means  of 
a  nuniber  of  HBall  wimrs  in  lien  of  liir)^  oneK.  upon  the 
|thnci]>le  of  the  flight  of  tiirdst,  frith  small  interiul!,  of  tliile 
bMwefi)  each  wat^;  and  lastly  by  oiuking  line  of  li<rht 
wbeeU  to  preserve  the  propelling  power  both  of  tlie  beul  and 
tha  rvlUTTi  of  tbe  wiii^i,  till  it  aceumubiles  tinflicienlly  to 
«Ict»U  the  iiMchinc,  upon  the  principle  of  those  birds  which 
Ui  run 


16S  OH   ACEIAL  tTAVlOA^ION. 

Hence  its  whole  velocity  mast  be  43*5  feet  per  second. 

Velocity  of th«  Sbftuld  the  Mune  inrface  be  wafted  downward,  like  a  wine, 

'  wi  h  the  hinder  edge  inclined  upward  in  an  an^le  of  about 

50''*40'  to  the  current,  it  will  overtake  it  at  a  velocity  of  3*5 

feet  per  second ;  and  as  a  slight  unknown  angle  of  resistance 

geoeratea  a  pound  pressure  per  square  foot  at  this  veloeity, 

probably  a  wafV  of  little  more  than  4  feet  per  second  would 

produce  this  effect ;  one  tenth  part  of  which  would  be  the 

lu  adtiBti^   propelling  power*    The  advantage  in  favour  of  this  mode  of 

10ii»  I.  application,  compared  with  tbe  former,  is  rather  more  than 

ten  to  one. 

Difiealtlts  in      |q  eombiniosr  the  seneral  principles  of  aerial  navigation 

mechaniftfn  to  .,  .i.i.  -i..,  ^.^      w 

b«  oTBTCoias^  m  the  practice  of  the  art  many  mechanical  dimculties  pre- 

aant  themselves,  which  require  a  considerable  course  of 
skilfully  applied  experiments,  before  they  can  be  overcome. 
botsiHNigh      But  to  a  certain  extent  the  air  has  already  been  made  navt- 
topmmiiieiil!^ gable;  and  no  one,  who  has  seen  the  steadiness  with  which 
limste  soQssM.  weights  to  the  amovnt  of  ten  stqoe  (including  fbbr  stone, 
tbe  weight  of  the  machine)  hover  in  the  air,  can  doubt  of 
tbe  ultimate  accolnplisbment  of  this  object, 
rfrttrftfieiiltrt      Xbe  first  impediment  I  shall  take  notice  of  is  the  great 
vdocitT.  proportion  of  power,  that  must  be  exerted  previous  to  the 

■Michiiie*s  acquiring  that  velocity,  which  gives  support  upon 
tbe  principle  of  tbe  inclined  plane ;  together  with  the  total 
want  of  all  support  during  the  return  of^any  surface  used 
like  a  wing.  Many  birds,  and  particularly  water  fowl,  run 
and  flap  their  wings  for  several  yards  before  they  can  gain 
support  from  the  air.  The  swift  (hvrundo  apus  Lin.J  \b  not 
able  to  elevate  itself  from  level  ground.  The  iucouveiiience 
under  consideration  arises  from  very  different  causes  iu  ihese 
two  instances^— The  supporting  surface  of  niost  nwimming 
bifds  does  not  exceed  the  ratio  of  /^ths  of  a  square  foot  to 
every  pound  of  their  weight:  the  swift,  though  it  scarcely 
weighs  an  ounce^  measures  eighteen  inches  in  extent  of 
wing.  The  want  of  surface  in  the  one  case,  and  the  incon- 
venient length  of  wing  in  the  other,  oblige  these  birds  to  aid 
the  eommencemeni  of  their  flight  by  other  expedients;  yet 
they  can  both  fly  with  great  power,  when  they  have  acquired 
their  full  velocity. 

SeeofKt:  Krcai      ^  second  difficulty  in  aerial  .wtvigation  arises  from  the 

•stent  utiuvrT. 

.  '  great 
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peat  extrnl  or  levtr,  nhic)) 

ibe  fim  movtr,  in  coii!)«(iiu-nvt^  of  tli 

*•*  Iff  lupport  ill  largv  lurfucca,  \i'  ■i|>|>li 


loixrov. 


II  Ihc- 


Tof 


A  third  wk)  general  ob»la<.'lt!  U  t\\e  mechuiiii-itl  tkill  re-Tiiifil:  to 
fiuirwl  la  tinil«  gnat  vxtrDiiuii  of  aurfsie  wjlli  strength  k»U  '<""''■';* 
Bghtnw  of  KtrtMrture;  at  llie  tamt  tiint  Iniviiijj  u  ttrut  utiti  {iphuien  vnh 
^■■dj  ntavemeiit  id  itawnrkiug  pnrtii,  witliout  ex)K>i>iii);  u,|.  asieiiiofiui- 
■tw—ry  olitMrles  lo  tli*  n 'Motuiice  of  the  air.     1'hv  tirst  of  iiio  fi«[  ob- 
UieM  obstM-les,  that  huve  heea  <.-niiia«ratc<l,  oprruit^  much  "■•■^'  '<*■  'i^' 
aon  povieri'iilly  a^tut  Htriul  nuTigation  upon  u  turi^tr  acale,  ^4lV 
iImh  ■g«uul  binls;   b(^:uiiM:  the  Mniill  L-xtfUt  of  ihvir  wings 
ofaligea  tbrai  lo  eni|il«f  n  very  rB|iid  sui-cesaioii  uf  itrukni, 
in  onlcT  to  Hcquirv  tliat  velocity  whicli  will  give  3U|jjiori; 
ukI  duriug  tbc  small  iiitcnul  ol' tlit  returuof  ihe  wing,  their 
•ci)^  ia  still  riaiiig,  &»  iu  a   lcii|i,   by  the  iiiifiuliH- of  oue 
atnkr,  till  it  it  aguiu  aidMl  by  auolh^t.     The  Ur^  turfucea 
llMt  hrmI  navif^ation  will  |>rob>bly  reqiiirv,  lliou<>h  nfci'a- 
iirilf  nov^  with  the  eumc  velocity,  will  linve  a  pro|)ortioii- 
aWj  longtf  duration  boili  of  the  heat  uitd  rttiim  of  tfie 
vim;  ;  and  hence  a   greater   dmieul  will  tnk«  place  diiriiijj 
•hr  Utl*r  aotioli,  than  run  be  oreroaiiie  by  the  former. 

Titer*  ttppf^ri  to  be  several  ways  of  ohviatiii^  ^hi^,  diffi-  Modn  of  eb- 
vmUj.     ThfTr  may  be  two  surfaces,  each  ra|iablv  of   sus- '^"'"E  ■' •>"  ■ 
ttiniag  the  weight,  aud  plueed  one  uhore  the  otiif  r,  liaviug      t   >*'    ^ 
well  a  couKlructioo  aa  to  work   op  and   down  ill  DppOMitioii 
■fctu  ibey  are  mofed,  lo  that  one  is  ulwuys  ready  todescenil, 
tfcc  mwuent  the  uttier  ceates.     Tliese  nurfuccs  may  be  «o 
M>a>l«,  lay  ■  valtehke  itrkiclure,  an  to  give  no  o|it<ubition  m 
ttaiBg  up.  and  only  to  re»ii.l  in  descent. 

The  acnoti  may  b«i  considered  either  uhlii(ue,  •■  in  rotH' 
ti«e  dycn;  atlernately  lo,  nitliout  any  up  and  down  wiil't, 
^  iu  Il>eengiue  I  haveucribed  to  Mr.  Urgen;  by  ineuiisof 
■  nuNilivrof  MBall  wingi  in  lien  of  liirjfe  i)ne»,  upoa  the 
pnovi|il«or  the  flight  of  birdo,  with  small  iuten^U  of  time 
iKtweni  eadi  waft;  and  lastly  by  inukitig  use  of  liglit 
alM.<U  lo  preserve  the  propelling  power  both  of  the  heal  and 
Iterabini  of  the  win^i,  till  it  aceumnlHles  fiufficiemly  to 
4mMi  tlw  maclurw,  apon  liie  principle  of  ihofte  birds  which 
Md  mn 


Tun  UiemtelvM  up*     This  action  might  bevtdedliy  making 
~    «         choice  of  a  defkcendiag  ground  Irite  the  swifts 
A  min  ctauM     ^With  reinrd  to  another  dmA  oS  the  firtst  .obstacle  I  have 

great  excrrion  •..,,  •         r  i  jj 

fDrsfthorttime,  B*^^io"^»  ^'*2*  the  absolute  quantity  ot  power  demandea 

being  fo  much  greater  at  iirat  tkwn  when  the  full  velocity 
baa  been  acquired;  it  may  be  ob^rved,  that,  in  the  case  of 
human  muscular  strength  being  mode  use  of,  a  man  can 
exert,  for  a  few  seconds,  «  surprising  degree  of  force.  He 
can  run  up  stairs,  for  instance,  with  a  velocity  of  from  6  to 
8  feet  perp4*ndicular  height  per  second,  without  any  danger- 
ous etiort;  here  the  muscles  of  his  legs  oiily:are  in  action; 
t»ut,  for  the  sake  of  making  a  moderate  statement,  suppose 
that  with  the  activity  of  his  arms  and  body,  in  addition  to 
that  of  his  legs,  he  is  equal  to  raising  his  weight  8  feet  per 
second;  if  in  this  case' he  weighs  11  stone,  or  154  pounds^ 
be  will  be  exerting,  for  the  time,  an  energy  equal- toi  more 
than  the  ordinary  force  of  two  of  Messrs.  BouUon  and 
M^att*8  steam  horses;  ai|d  certainly. more  than  tweWe  men 
can  bestow  upon  their  ^constant  labour. 
Otiisrexpe-  1^  expansive  first  movers  be  made  use  .of,  they  may  b^  so 
^ieats.  constructed,  as  to  be  capable  of  doing  more  than  their  con- 

stant work;  or  their  power  may  be  made  to  acevroufaiteibr 
a  few  moments  by  the  formation  of  a  vacuum,  or  the  con- 
densation of  air,  so  that  these  expedients  may  restore  at  one 
time,  in  addition  to  the  working  of  the  engine,  thut  which 
they  had  previously  absorbed  from  it. 
Method  of  With  regard  to  the  second  obstacle  in  the  way  of  aerial 

s-cmid  cUffi.  *    navigation,  viz.  the  length  of  leverage  to  which  large  wing- 
eulty,  like  surfaces  are  exposed,  it  may  be  observed^  thait,  being  a 

constant  and  invariable  quality,  arising  from  the  degree  of 
support  such  surfaces  give,  estimated  at  their  centres  of  re- 
sistance, it  may  be  balanced  by  any  elastic  agent,  that  is  so 
placed  as  to  oppose  it.  Let  A  and  B,  PI.  iV,  fig.  1,  be  two  wings 
of  an  aerial  vehicle  in  the  acl  pf  skiwnimg;  then  half  tlie 
weight  of  the  vessel  is  supported  from  the  centre  of  resist- 
ance of  each  wing ;  as  represented  by  the  arrows  under 
by  ■  counter-    them.     If  the  shorter  ends  of  these  Ifvers  be  connected  by 

balancing         cords  to  the  string  of  a  bow  C,  of  sufijcient  power  to  ba* 

spring,  o  ^    ^  ^ 

lance  the  weight  of  the  machine  at  the  points  A  and  B»  theu 

the 


Illie  moving  po*er  will  be  left  at  full  liberty  to  produce  the 
wnft  np^-i;»ary  to  bend  up  [he  hinder  edge  of  tlie  wing,  and  ' 

gain  lli«  (>ro[jeUing  pnwer,  A  bow  is  not  in  fattan  equable 
'  *(>nng,  but  niHV  be  made  su  by  using  a  s|>iru[  fusee.  I  Iiavc 
I     tn«de  use  of  it  in  tins  pluce  merely  u«  the  most  siniple  mode 

sT  fttatinir  the  principle    i  wished    to  exhibit.      Should  HorcTJInJu 
omnleriwl^ncing  •pring  of  iliU   kind   be   udo()ted  Jii  lite"''*"'"*       . 
ptBt-liv.-e  of  aeriul  nftvigulion,  a  siiibII  irdl  poli<ihi:d  cylinder, 
ruruUbed  with  whnt  may  be  teriUL-d  a  b"g  pi^t^^^l  (upon  the  "^ 

priociple  made  useof  by  nature  in  preveuliiig  ibe  return  of  I 

the  bluod   to  tlt«  heart,  when  it  has  been  driven  into  the  i 

aorta,  by-  tbe  itilervcnlinnorihe  semilunar  vahei)  would, by  1 

•  vftcuam  being  exi'ited  each  stroke  of  the  wing,  produce  .    1 

the  drsirrd  effett,  »ilh  tturcely  any  loss  by  friction*.  Thi-ne  Firthet  u»«  of  ■  J 
eWtic  Mgents  taij  likewjii'  be  uu^ful  iu  gradually  sloppiug  ''"=**  J^ 

the  tnotneiilara  of  large  surfaces  when  used  in  any  alter-  ■ 

iMti;  mcrtion,  and  in  thuii  restoring  it  during  their  return.  '] 

Another  principle,  that   may   be   applied  to  obviate  this  Anoiherme-        i 
l*r«rageof  a  wing,  is' that  of  using  such  a  conilruciion  as'!'"'':  ™'''"«    \ 
*ill  niiikc  the  supporting  power  of  the  air  counterbalance  tub j Urns 
it^lf.      It  has  been  before   obserfed,  that  only  about  one  ''"^''■ 
third  of  the  «ing  In  birds  is  upplltd   in   proilucing  the  pro- 
pi-llini;  power;  the  remainder,  not  bating  velocity  eufiicient 
for  this  purpose,  ia  employed  in  giving  oupport,  both  in  the 
beat  and  return  of  the  wing. 

Let  A  hnd"ft,'Vg.  ^,'  be  tff«  wings  continned  beyond  the  ' 
pole  or  b'D^  upon  which  th^y  torn  at  C.  If  the  extreme 
parta  at  A  and  B  be  long  and  narrow,  they  may  be  balanced, 
when  in  tbe  ftct  of  itkimining,  by  a  broad  extension  of  less 
Mgtb,  on  their  op|>9site  Hide*;  tbia  broad  extension,  like  the      >  ' 

*  lba««  mkdeate  of  tercrd  of  (leselpiihiB*,  andli^te  ao  MrnplefeieeUencauf 
iaaaaotioS,  II»t  lor  all  Uowio^'niifiiKi,  wbere  fridioB  Iibq  nil,a|id  ilM bi( piiWD, 
,  bd^  rerf  aaarly  ■ittlsht  ts  nSdeot,  tlirre  {■  bo  •ibcr  {Alton  ■(  all 
cawfaraUa  vitk  ihna.  Tbt  moat  jiragnlar  Ofliadrr,  witk  a  piltoa  af 
tU«kfa^.'ifil|M**rithiHirprisu>)t«ffBCI'  To  [ire  aalBiiMMi  a  cjt' 
Kadtr  af  «hect.  tin,  a  incbo  loaf  and  aJ^aiUBcwIer,  reqnir«d  4  poand* 
tn  farce  t|>e  piiton  dowJ  in  ^  nibnlcii  and  In  other  trial*  bc- 
faaw  pcrfcctT;  ii|bt  u  tainV^oittiona^  aad  wontd  proceed  no  fiulber. 
TW  *tdtti<  whea  tbe  cfUaAc}  wli  optt  at  boib  cods,  did  nat«scM<l 

lawar 
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lower  part  6(  the  ^iog»  will  always  y^ivft  nearly  the  tame 
support,  and  the  propelling  part  of  the  surface  will  be  at 
liberty  to  act  unincumbered  by  the  leverage  of  it|  support- 
ing power.     This  plan  nnay  be  modified  many  different 
ways ;  but  my  intention^  as  in  the  former  case,  is  still  the 
principle  in  its  simplest  form. 
Th'rd  methwl »     ^  third  principle  upon  which  the  leverage  of  a  surface  may 
the  parallelism  be  prevented  IS  by  giving  it  a  motion  parallel  to  itself,  either 
of  the  wings,     directly  op  and  down,  or  obliquely  so.  The  surface  A  I,  fig.S, 
may  be  moved  perpeodicnlarly,  by  the  shaft  which  supports 
it,  down  to  the  position  K  C :  or,  if  it  be  supported  upon 
two  shafts  w'th  hinges  at  D  and  E,  it  may  be  moved  ob- 
liquely parallel  to  itself  into  the  po;$ition  B  L. 
Fourth  rnc-  A  fourth  principle  upon  which  the  leverage  may  be  greatly 

the  hiiige        avoided,  where  only  one  hinge  is  used,  is  by  placing  it  con« 
much  below     giderably  below  the  plane  of  the  wing,  as  at  the  point  Dy. 
the  wiiTf.  ^      fig.  3,  in  respect  ta  the  surfaice  A.     It  may  be  observed  m 
The  heron.      the  heron,  which  is  a  weak  bird  with  an  extended  surface, 
that  its  wings  cunre  downward  considerably  from  the  hinge 
to  the  tip ;  hence  the  extreme  portion*  which  receives  the 
chief  part  of  the  stroke,  is  applied  obliquely  to  tlie  cur^ 
Tent  it  creates;  and  thus  evades  in  a  similar  degree  the  le- 
rerage  of  that  portion  of  the  supporting  power,  which  is  coo-* 
Dected  with  the  propelling  power»  These  birds  seldom  carry 
their  wait  much  below  the  level  of  the  hinge  of  the  wing,, 
where  this  principle,  so  far  as  respeets  the  topporting  power, 
would  vanish. 
The  third  and       By  making  Use  of  two  shafts  of  unequal   length,    thtt 
fourth  me-       ^^q  \^x,  mentioned  principles  may  be  blended  to  any  required 
bincd.  extent,     Sup|K>se  one  hinge  to  be  at  F,  and  the  other  at  G, 

fig.  3,  then  the  surface,  at  the  extent  of  its  beat,  would  be 
in  the  position  of  the  line  H  M.  If  the  surface  A  I,  fig.  3,  be  " 
supported  only  upon  one  shaft,  N  E,  be  capable  of  being 
forceil  in  some  degree  from  its  rectangular  position  in 
ros))ect  to  the  slmit,  and  be  concave  instead  of  flat  as  her(» 
represented ;  then  the  waft  may  be  used  alternately  back<^ 
ward  and  forward,  acoor^ing  to  the  principles  of  the  ma- 
chine I  have  ascribed  to  Mr.  Degen.  This  construction 
combines  the  principles  of  counterpoising  the  supporting 
power  of  one  part  of  the  surface,  by  that  of  no  opposite* 

part, 


whh 
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|Mrt,  vhen  the  machine  is  in  the  act  nf  gkiiiiming;  and 
Iikewiwihe  8(lv*nta^H  of  the  lou  hinge,  with  tlie  priudple 
of  leariiiij  little  or  no  iiittrval  without  «u|>|>ort. 

All  ihiil  hai  hiiherto  appeared  respecting  Mr.  De^eii'sap-  m.  D  p»>« 
paratu*  )>,  that  it  coiisititcd  of  two  surfHCtM,  which  were '  1*1""' "•• 
worked  li)'  a  person  sittin^f  between  lliem.  This  statement 
roniniuiiiiMtes  no  real  tufortuution  upoo  the  auliject;  fur 
■curi-el)  any  one  woulii  attempt  to  6y  wilhout  Iwo  wings  ; 
oilhout  tht'M  being  equnlly  puijed  by  placing  the  weight 
beliefeit  them ;  and  also,  without  these  surfaces  being  capa- 
ble of  receiving  molinn  iVum  hiK  niuMular  action.  I  niuy  be 
altogether  mistakeu  in  my  coiijectHre ;  mj'  only  reaian  for  as- 
cribing this  Ktruclure  of  mine  to  iMr.  Degen's  machine  is, 
that,  if  it  were  propeily  executed  npon  thii  principle,  it  would 
be  attended  with  auccest,  'I'be  drawing,  or  rather  diagram, 
rhicb  in  given  of  thi»  macliii.e  in  the  (irst  part  of  my  ensuy, 

only  for  the  pur^ioKe  of  exhibiting  the  principle  in  a  form 

l|Mble  of  being  understood.  The  necessary  bracings,  tie, 
.red  ill  the  actual  execution  of  such  a  plan,  would  have 
obscured  the  Btmple  HHture  of  its  action;  and  were  therefore 
omitted.  The  plan  of  its  movement  is  bImo  simply  to  exhi- 
bit, III  □  Ungible  form,  tlie  poiiBihility  of  effecting  the  intend- 
ed alternate  motion  of  Ihe  puriichutes.  The  aeal  is  fronted 
lengthwise  for  Uie  purpose  of  accommodating  the  mode  of 
comainoicating  the  movement. 

A  fifth  mode  of  avoiding  leveraire  is  bv  using  the  continu-  _  .    . 

1  ,    .  ,-         ,     ■  ,  n  .  .      FIW  iMihai. 

cd  action  of  obli(|De  borizontnl  Myers,  or  an  alternate  aclian 

oftbesame  kind, with  surfaccH  so  construct i.-d  aa  tn  a<.'comn>»- 
date  their  position  to  such  alternate  motion;  the  hinge  or 
joint  being  iu  these  cases  vertical.  In  the  construction  of 
large  vessels  lor  aerial  navigation,  a  considerable  portion  of 
fixed  rail  wdl  probably  be  used ;  and  no  more  surface  will  be 
allotted,  towards  gainingtlie  propc'lliiig  power,  than  wliatia 
barely  oeceswry,  with  the  extreme  temporary  exertion  oftbe 
first  mover,  to  elevate  the  machine  end  commenca  the  flight. 
In  itii^  case  the  leverage  of  the  fixed  surface  is  done  away. 

The  general  difficulties  of  structure  in  aerial  vehicles,  q^^^,,!  jj^ 
[afinng  from  the  extension,  lightness,  uiid  strength  required  cuIl^m. 
itt4hem:  together  with  greet  firmneiis  in  the  working  parts, 
andal  the  lame  time  such  an  arrangement  as  exposes  no  uu- 
necetwry 
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iiccesianr  obtttfc]^\othecurreut,)  I  cannot  better  explain 
than  by  dencribinga  wing,  which  has  been  coMtructed  with 
a- view  to  overcome  them* 
Practical  lit*         Fij^*  4  repreitenttt  the  8htti>e  •f  the  cloth,  with  a  pempec- 

tempt  w  ovcf  ^^^  yj^^  ^ff  ^j^^  pblts  upon  which  it  is  stretched  with  perfect 
come  tficin.  ,        .  • 

ttjf^htnew.     Upon  the  |Kniit  where  the  rods  A  atid  B  inter* 

seot  is  erected  i^i  oval  shaft ;  eofrbracing  the  two  cross  poles 
by  a  sif  nder  iron  'fork  3 •  for  fhe^  pur) rase  of  preservinc^  their 
strencvth  itffiinjvred  byb^rin^.  To  this  shaft  are  braced  the 
ends  of  the  pole  R,  so  as  to  ^ive  this  pole  any  required  «dc« 
•  gree  of  curvature.  The  |>ol^  A  is  strung  '  like  a  common 
bow  to  thesome  tnirve  as  the  pole  B;  and  is  only  connected 
with  the  upright  shaft  by  what  may  be  cal'ed  a  check  brace ; 
which  will  allow  tbe  hinder  end  of  this  pole  to  heel  back  to  a 
certain  extent,  bot  not- the  fore  end.  The  short  brace  pro-* 
dncing  this  effect-isr  shown  in  tig,  4.  Fig.  5  exhibits  the  fel- 
low wing.to  that  representcd/in tig.  4,  erected  npon  a  beam, 
to  which  it  is  so  braced,  as  to  convert  the  whole  length  of  it 
into  a  hinge.  The  foor  brnces  coming  from  the  ends  of  this 
beam  are  shown :  two  of  them  terminate  near  the  top  of  the 
centre  of  the  other  shaft;  the  others  are  inserted  into  the 
paint  Cyfig.  4,  of  the  bending  rod«  A  slight  bow,  not  more 
than  tliree«eighths  of  nn  inch  thicks  properly  curved  by  itt 
string,  and  inserted  between  the  hinder  end  of  the  pole  Af 
and  the  curved  pole  C,  completes  the  wing. 
Wififch?,  d>  This  fabrick  contained   54  square  feet,  and  weighed  only 

"l)wcfof\h«*'    ®*«^*^"  pounHi*.     Although   both  these  wings  together  did 
winj.  not  compose  more  than  half  the  surface   necessary  for  the 

sup|>ort  of  a  man  in  the  air,  yet  during  their  waft  they  lifted 
the  weight  of  nine  stone.  The  hinder  edge,  as  is  evident 
from  the  construction,  being  capable  of  giving  way  to  tlie  re- 
sistance of  the  air,  any  degree  of  obliquity,  for  the  purpose 
of  a  propelling  power,  may  be  used. 
Principles  of  I  am  the  more  particular  in  describing  this  wing,  because 

it  exemplifies  almost  all  the  principles  that  can  be  resorted 
to  in  the  construction  of  surfaces  for  aeriol  navij^alion. 
PiagonalUra-  Dia-^onal  bracing  is  the  great  principle  for  producing 
c*"f-  strength   without  accumulating  weight;  and,  if  performed 

by  thin  wires,  looped  al  their  ends,  so  as  to  receive  several 
laps  of  cordage,  produces   but  a    trifling  resistance  in  the 

air. 


the  construc- 
tion. 


•^ 


tir,  avid  kee|i»  itglit  i6^'«ilirth««tt:  WhllMnii|fMi«4cli 
•ppKcQy  tncy  viite  4iMi  fwltth^  %bivb  tlicy  Wtt  MtaORiiy 
bear  endwise.  TKv  ii#1U^  'fcAb  dPtiM'Sq^QiH^iA  Mnii  tofi 
▼ery  adnttimbte  Jlrirtetora '^gy»fl|igl>wat  coibinad  wth  . 
itreagch;  whera  cit€nial»  bnMiigt  eftilliat  be  bid;  a  taba 
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being  the  bett  applicatioD  of  ibatM^ti  rMrt  at  a  l^er ;  bai 
tb^  principle  «f  •bracing  is  so  eftctaal,  that,  f f  prtfperij  ap' 
plied,  it  win  abuififdantly  make  op  Tor  the  clomsinew  of  ba-»^ 
man  invention  in  other'  fesp^s;  aiid  lAiOnId  tre  combhrn' 
both- these  principTes,  and  give  diagonal  bracing  to  tht  to*' 
balisr  bamboo  cane,  surbices  might'lie  constracteci  with  a- 
greatcrdegree  of  streis^h  and  lij^hthess,  than  anynti^  asa' 
of  in  the  wingB  of  biids.  ..  /        .  .  i- 

Thte  surftuce  of  a  ft^Voh^s  wJng  is  iMhe  ratio  </f  7  S(jrtrt**«o|wtlom  of 
feet  to  afootid.  Hence,  actoMllf^  t<^  thW  ^inH^rtiotf,  ^^^tff'fe^l'Q^^ 
of  54  ^liare  feet  WMld  wieigli'-abbirt  7l'\HiAiiAi:  on  'the  cOfM*wiDft  of  WhIi.  ^ 
trmy^th^  wings  of  wMh^  ft^l  are  WiH^  K»ff  ier,  that  a  auv- 
AeeidPs^lMJaareftet,  acciyrahgto'^iAf  iltftictor^,^r#ei^ 
18^  Ibl  '    I  have  in  th^  ihMances  tjootedHi^rTy  the^x^^ 
treiue  cases  amongst  British  birds ;  the  wing  I  hive  described   *     • 
may  therefore  be  considered  as  nearly  of  the  tame  weight  in 
proportion  to  its  batk  as  that  of  most  bird^. 

Another  principle  exhibited  in  this  whig  is  thit  of  the  Resif^tanre 
poles  being  couched  within  the  cloth,  so  tui  to  avoid  '^'••'^l^'^ljL 
tance.     This  is  accomplished  by  the  convexity  of  the  fi^m^e/  nV^  rei/ftt^ '' ' 
and  the  excessive  lightness  of  the  cloth.     The  poles  are  ftet?^'<>«  ^  «fjJ5^ 
allowed  to  form  the  edge  of  the  wing,  excepting  at  thi^e^* 
treme  point  of  the  bow,  where  it  is  very  thin,  and  also  ob-' 
fiqae  to  the  current.     The  thick  part  of  this  pole^i?  ptir- 
posely  conveyed  considerably  within  the  edge,     lb  biidn,  a' 
membrane    covered   with  feathers'  iff  stretched  before  the 
thick  part  of  the  bone  of  the  wing,  in  a  similaf' manner,  and 
for  the  same  purpose.     The  edge  of  the  surface  is  thus  re- 
duced to  the  thickness  of  a  small  cord,  thut  is  sown  to  ttrr 
cloth,  and  gives  out  loops  whenever  any  fastenlng^is  rc'quir-' 
ed.     The  apright  shaft  is  the  only  part  that  opposes'  much 
direct  resistance  to  the  current,  and  thi^  is  obviated  in  i' 
great  degree  by  a  flat  oval  shape,  having  its  longest  axis' 
parallel  to  the  current.  -^        thrf  h- 

1  he  joint  or  binge  of  this  wing  acts  urith  great  fittiniess^ii,f«, 

ia 
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IB  coQtc^QCiiet  of  its  .being  supported  by  bracings  to  tiro 

Kne  of  ito  -ons,  mod  at  m  cooiiderable  distance  from  each 

olberi  in  fact  the  bradngs  form  the  biageb 

Msantof  The  means  of  communieating  motion  to  any  surfaces 

•amBontcttiBf  ymm  y^i^y  j^  much,  ^ceordipg  to  the  general  structure  of  the 

whole  machiney  that  I  shall  only  observe  at  present,  that 
where  human  muscular  actlou  is  employed,  the-  movement 
should  be  similar  to  the  mode  of  pulling  oars ;  from  which 
any  other  required  motion  may  be  derivt*d ;  the  foot  board 
in  front  enables  a  man  to  exert  his  full  force  in  this  posi- 
tion. The  wings  I  have  described  were  wafted  in  this  man- 
ner ;  and  when  they  lifted  with  a  power  of  9  stone^  not  half 
of  the  blow,  which  a  man*s  strength  could  have  given,  was 
exerted,  in  conseqaenee  of  the  velocity  required  being 
greater  than  <x>nveQtent  undtrr  the  circumstances*  Had 
these  wings  been  intended  for  elevating  the  person  who 
worked  thero»  they  should  have  contained  from  100  to  150 
square  feet  eadi ;  but  they  were  constructed  for  the  purpose 
of  an  ezperimeot' relative  to  the  propelling  power  only. 
Importanse  of  Avoiding  direct  resistance  is  the  next-  general  principle, 
aitotduig  rctisi  that  it  is  necessary  to  discuss.  Let  it  be  remembered  as  a 
^"^^  '  maxim  in  the  art  of  aerial  navigation,  that  every  pound  of 

direct  resistance,  that  ta  done  away»  will  support  30  pounds 
of  additional  weight  without  any  additional  power.  The 
BIsB  equal  to  figure  of  a  man  seems  bat  ill  calculated  to  pass  with  ease 
M^^Zi?  ^uoQgb  the  air,  yet  1  hope  to  prove  him  to  the  full  as  well 
osade  in  this  respect  as  the  crow,  which  has  hitherto  been  our. 
standard  of  comparison,  paradoxical  as  it  may  appear. 

The  principle,  that  surfaces  of  similar  bodies  increase 
«ily  as  the  squares  of  their  homologous  lines,  while  their 
weights,  or  rather  ^lid;  contents,  increase  as  the  cubes  of 
those  lines,  furnishes  the  solution*  Tlus  principle  is  onani- 
mously  in  favour  of  large  bodies.  The  largest,  circle  that 
can  be  described  in  a  crowds  breast  is  about  12  square  inches 
in,  area^  If  a  man  exposes  a  direct  bulk  of  6  square  feet, 
the  ratio  of  their  surfaces  will  be  as  1  to  72 ;  but  the  ratio 
of  their  weight  is  as  1  to  1 10 ;  which  is  1|  to  I  iu  favour  of 
the  man,  provided  he  were,  within  h  case  as  well  constructed 
for  evading  resistance,  as  the  body  of  the  crow ;  but  even 
supposing  him  to  be  exposed  in  his  natural  cytii  J.ic  shape, 

in 
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ui  the  liMrtthprteocd  pMtiire  of  littiog.  to  work  bb  oonig  W  ' 
will  prolMbl J  receive  lct»  mhtmct  tban  the  erov* 

It  b  of  great  iaperUace  to  this  art,  to  maomtam  the  riil  f^^^^'^ 
•did  of  liMt  raMte^ice,  when  the  lcof(th  «r  breadth  itqokciiobedl 
liBited.    Sir  Inec  Newton**  beutifal  theotem  qdod  thbt^^a^Dad. 
subject  is  of  DO  practical  use,  as  it  sappotesfocb  particle  of       ^^ 
the  fluid,  after  haviag  struck  the  soUd»  to  hate  ft«e  egress; 
isakiBg  the  angles  of  incideoce  and  reflectioD  equal  purt^ 
des  of  light  seem  to  possess  this<  power,  and  the  tbooiy  will 
be  true  in  that  case;  but  in  air  the  actieo  is  asora  like  ua 
aeconsulatioii  of  particlest  mshiog  up  egptiostetob  other,  m 
copsequeuce  of  those  ID  cootectwiA  the  body  bring  rrtaidtd* 
The  importance  of  this  subject  is  not  leas  than  the  diBouk 
ties  it  presents ;  it  afiRects  the  present  interests  of  sode^  is 
its  relation  to  the  time  occupied  in  the  voyages  «tf  ships{  it 
will  haire  stiU  move  e£Eect  when  aerial  navigation^  now  in  its 
cmdle,  is  brought  home  to  the  nsea.of  man*    1  shall  slatoo 
few  crude  hints  upou  this  point,  to  which  my  sokiject  hasao 
unaYoidaUy  led,  and  ou  which  1  am  so  muchtntemted,  a«i 
shall  be  glad  if  in  so  dmng  I  hmj  excite  the  attentieo  of 
those^  who  are  eoespetent  to  a»  undertaking  greatly  hsjesul 

Perbapo  some  approach  toward  aseeitaiuing  tiie.  aitual  Muiutj 
solid  of  least  repistance  may  be  derired  from  ttruiing  the 
solijeetin  u  manner  souMthing  similar  to  the  MIowiugk 
Admit  that  such  a  solid  is  already  attained  (the  length  end 
width  being  necessarily  taken  at  pleasure).  Conceive  the 
current  intercepted  or  disturbed,  by  the  largest  circle  thot 
can  be  drawn  within  the  given  spindle,  to  be  divided  into 
concentric  tubular  lamiose  of  equal  thickness.  At  what* 
ever  distance  from  this  great  circle  the  apex  of  the  spindle 
commences,  on  oil  sides  of  this  point  the  central  lamina  witt 
be  reflected  in  diverging  pencils*  (or  rather  an  expendiog 
ring,)  making  their  angles  of  incidence  and  reflection  eqwak 
After  this  reBection  they  rush  against  the  second  lamina  aud 
displace  it :  this  second  lamina  contains  three  times  move 
fluid  than  the  first;  consequently  each  pencH  in  the  flrsC 
meets  three  pencils  in  the  second;  and  their  direction,  after 
the  union,  will  be  one  fourth  of  ^e  angle,  with  respect  to 
the  axii^  which  the  first  reflection  created.  In  thiodireotiou 

these 


tiMie  Hro  latDnne  procewi  till  they  are  tbetnieWn  rdlectedf 

when  Uiey  {con^derisd  m  cme  Itttiina  of  larger  dimensioDs) 

^iftikgrfntt  the  third  and  fofanb,  which  together  cootaiii 

•       three  timei  the'flaid  in  the  ti#o  fcnner  lamiDce,  and  thus  re* 

\        imet  the  directToA  oT  the  combiiied  mau  to  one  foarth  of 

•  tbh'angle  between  the  axis  and  the  line  of  the  second  "re- 

flMioQ*    Thit'jyroeess  isconttantt  whaterer  be  the  angle* 

fanheA  bHween  the  surface  of  the  actual  solid  of  least  re-  . 

oJlafloe  kt  theaie  points  of  reflection*  and  the  directions  of 

tbi^  cnrrenta  thus  reflected." 

tufcmnts.  -Fiioni  this  node  of  reasoning,  which  most  in  some  degree 

■csfauble  whttt  takes  place, 'and  which  I  only  propose  as  a 

leeamUance,  it  appears,  that  the  floid  keeps  creeping  along 

tbe*CBrred  sarface  of  such  a  acrfid,  meeting  it  in  \-ery  acute 

adj^lca*    Hence,  as  the  experiments  of  the  French  Academy 

;  show,  that  the  ^iflercuee  of  resistauce  between  the  direct 

iivpulae,  and  tha*  »  •an  angle  of  six  degrees,  on  the  same 

sttribee^  is  only  io  the  ratio  of  10  to  4,  it  is  probable,^that 

.     in^tbe  altght  difiierence  of  angles  that  occur  in  this  instance^  ' 

the  reristances  may  be  taken  aa  equal  upon  etery  pait,  with- 

eal4mj  raptonal  detriatidD  ft^m  truth.     If  this  ressoning  be 

correct,  it  will  reduce  the  question,  so  fsr  as  utility  is  coa- 

•«r**i  -?■ '  > :"ittiaHli»  witinn  a  atnedy  abstract  mathematical  inquiry. 

Flgaw^CtrtMi^  '  Jtihaafaeeu  found  by  experiment,  that  the  shape  of  the 

t^jJU^S!/*^    hinpier'Pnrt  of  the  spindle  is  of  as  much  importance  as  that 

oflLtke  front,  indimiuishing  resistance.     This  arises  from 

the  partial  vacuity  created  behind  the  obstructing  body.    If 

tlitere  be  no  solid  to  fill  up  this  space,  a  delicieiicy  of  by-  ' 

drestatic  pressure  exists  within  it,  and  is  transferred  to  the 

spitidle.  '  This  is'aeen  distinctly  near  the  rudder  of  a  ship 

ID  fall  aajl,  where  the  water  is  much  below  the  lerelof  the 

su(trounding  saa.     The  cause  here,  being  more  evident,  and 

ufilbrm  in  ita  oatnre,  may  probably  be  obviated  with  better 

success;  \n  as  much  as  this  portion  of  the  spindle  may  not 

differ  essentially  from  the  simple  coue^    I  fear  however,  thst 

thr  whole  of  this  subject  is  of  so  dark  a  nature,  as  to  be 

mftn^  usefully  investigated  by  experiment,  than  by  rea&on-> 

iug,;  and  in  the  absence  of  auy  coucluiiire  evidence  irom 

•itber».  the  only  way  thai  presents  itself  is  to  copy  nature; 

accordingly  ifbikll  instaui^  the  spindlvs  of  the  tro^t  and 

.    .  '  •  woudcock. 
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woodcock,  which,  le^t  the  ens^ravinfi|«  vhonid,  io  «dditioii  to 
the  others,  occupy  too  muchr  valuable  sfmce  in  your  JoarMd* 
must  be  reserved  to  a  future  ogportuDity* 

.     ■     -         .  ■  .    \r 

t 

II. 

On  the  Use  of  the  Camera  Lucida  as  a  Substitute  for  the 
Camera  Obscura,    In  a  Letter/iom  Mr*  T.  Sheldrake. 


tn 
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To  Mr.  NICHOLSON. 
SIR, 


AM  glad  to  find,  that  my  com  muni  cation  has  incf  uced 
your  correspondent,  Mr.  Bate,  to  illustrate  the  camera  Ivn» 
cida;  and,  that  it  may  receive  all  the  light  thut  can  be 
thrown  upon  it,  1  beg  leave  to  resume  the  subject. 

I  propose  to  show,  thut  the  camera  lucida  does  not  pot*  Th«  camera 
sess  one  property,  that  will  induce  an  artist,  who  has  suffi*  lueidt  not  am.* 
cient  motives  to  make    use  of  the  camera  obscura,  to  lay  si,bttitij?rfoT 
aside  thut  instrument,  and  substitute  the  camera  lucida  in  thecamcniob* 
its  stead.     In  doing  this  I  must  be  understood  to  confine  ^**^' 
my  investigation  to  iliis  single  point,  without  attempting  to 
aft'ect  the  general  cliaracter  of  the  camera  lucida,  which  I 
know  has  some^  and  may  have  many  more  valuable  properties, 
with  wbit-h  I  am  not  acquainted. 

I  beg  leave  to  say  in  plain  terms,  that  I  question  no  other 
prof>erty  of  the  camera  lucida ;  and  I  beg  farther,  to  pre- 
vent me  from  being  misunderstood,  to  describe  the  purposes 
for  which  it  is  desirable  to  make  use  of  either  instrument. 

It  is  to  be  presumed,  that  whoever  undertakes  to  draw  Use  of  the  ca« 
from  nature  has  acquired  jowe  power  of  representing  the  ""^'^  °^^"^** 
objects  that  appear  before  him.  When  he  wishes  to  draw.a 
view,  he  surveys  the  scene,  and  determines  what  objects  are 
to  be  concluded  in  his  design:  he  determines  their  relative 
sizes  and  positions,  and  executes  his  view  well  or  otherwise, 
according  to  the  power  of  practice  that  be  has  acquired. 
But  all  this  requires  mental  exertion,  as  well  as  practical 
skill,  and  a  portion  of  time  proportioned  to  the  car^  and 
skill  that  is  to  be  employed.     It  is  with  a  view  to  save.time, 

and 
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villi  the  ca« 
hiciida* 


•  • 


m  miyre  perfect  execution  of  the  work>  that  the 
iUoce  of  the  cmmera  obeciirm  is  desirable. 
For  example-— A  gentleman  who  draws  trelly  but  not  ex- 
peditiously, gets  into  a  picturesque  country,  and  wishes  to 
4mw  ▼lews  of  the  sceoery  be  sees;  he  tries,  and  does  not 
ioeceed  to  his  likiug;  he  sets  up  his  camera  obscura,  and 
succeeds  much  better.  Or,  an  artist  is  employed  to  travel 
through  a  beautiful  country,  which  he  can  never  see  again ; 
lie  wishes  to  secrne  views  of  every  fine  scene  that  he  sees, 
and  Oiske  the  best  use  of  his  time:  in  c6nsequence  he  uses 
the  camera  obscura,  and  secures  a  much  greater  nwmher  of 
Tiews,  better  executed,  aud  done  in  much  less  time  than 
be  woutd  have  produced  them  by  drawing  i^the  usual  way. 
This  is  the  test  to  wliich  I  wish  to  bring  the  camera  lucida; 
which,  I  contend,  is  in  no  respect  superior,  and  in  many 
respects  inferior,  to  the  camera  obscura.  First,  in  respect  to 
portabUiiyf  which  may  at  first  sight  be  thought  its  strongest 
point* 

AtlesfitcquaT-  If  our  amateur  or  artist  has  determined  to  make  bis 
l^portable»  drawings  of  a  large  size,^  suppose  each  drawing  on  half  a 
sheet  of  imperial  paper,  which  measures  about  22  inches 
Ky  15,  his  camera  obscura  will  be  contained  in  a  box  about 
-€4  inches  square,  and  6  or  8  deep ;  but  this  will  likewise 
contain  more  paper  than  he  can  use  in  one  day,,  and  all  his 
drawing  materials.  As  the  camera  lucida  is  contained  in  a 
box  about  9  inches  by  3,  and  one  inch  thick  ;  as  this  may 
be  put  into  the  pocket ;  they  who  should  see  both  the  in- 
struments in  the  maker's  shop,  and  be  told  that  with  the 
wmM  one  they  can  do  every  thing  that  can  be  done  with  the 
large  one,  would  of  course  take  it  in  preference ;  but  mark 
the  ron^eqrence. 

Mr.  Bate  has  told  us,  that  **  in  copying  a  landscape  the 
^  instrument  is  to  be  fixed  on  a  titeady  table  or  board,  on 
**  which  a  sheet  of  paper  is  to  be  stretched,  and  the  prism 
**  brought  over  the  middle  of  it.*'  Of  course,  the  table, 
<V  board,  on  which  the  paper  is  to  be  stretched,  most  be 
equal  in  size  to  the  box  of  the  camera  obscura,  which  the 
artisi  wooM  use  with  the  same  paper,  and  therefore  is  an 
kicumbrance  of  equal  magnitude.  Consequentfy,  although 
it  is  undoubtedly  tme,  that  the  camera  lucida,  considered 

by 
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\f  itself,  it  infinitely  luori:  portalile  tliun  itie  camem  obacun, 
thi«  Brfmotttge  woukl  vanish  the  moment  an  artist  or  ama- 
lear  ahtmld  dttennine  to  mulie  n  pntcticul  uw  of  it  for  the 
purpose  that  I  iiave  drncrihcd  ;  because  Ih;  could  not  make 
u»e  of  it  without  cBrryinfr  his  table  or  stand  with  him,  anil 
thus  tnitrad  of  a  void  m|;  4'/  inctiinbiiuice,  only  substitute 
ODv  incuiubfMnce  for  another. 

Tbe  superior  briUiaucy  and  distitictDeca,  with  which  the  J^upciiorbitfr 
CUDera    luoila    can   reiiresetit  objetti    under  some  ctrram-  j'^^^'ju^ 
;ives  it  no  advutilage  tvhaiever  over  tlie  catoera  ob-  do oltuiugai. 
■n  instrument  for  drawing;  becuuse,  a»  Mr.  Bute 
ilia  ns,  and  I  have  veritied  the  fact,  ice  nuiir  dettrotf  the 
T  briUianrif  of  ihiwt  ofijerlr,  br/ure  we  can  get  a  fight 
f  tie  peneit,  iiufA  whieh  we  are  to  rrpreient  llurm — a  con- 
ision  which  I  tbink  is  to  be  ioirly  drawn  from   his  own 

p- Mr.  B«tehai  •^aiiii  "  Though  hitherto  omitted,  it  i»  p«>- otnt>cl«  to 

lo  notice  the  frequent   iiDpediments  to   au   extent  of  the  utc  of  tba 
,  «riiin^  from  the  projection  of  near  objects;  part  dC'*""™''"™^ 
'*  the  head  dreu  in  particular  are  sometimes  unsuspected 
'  obstructions,  and  the  brim  of  the  hat  the  most  formidable 
-  of  .».•■ 
This  ti  esprested  with  delicaey  and  caution,  but  it  will 
C  necessary  to  state  the  fact   in   plainer   terms:  it  is  iudis- 
Nbly  neeeEsary,  that  the  lif^ht  shoulil  J'u/l  vpan  the  pen- 
d  the  paper,  or  the  view  and  the  pencil  will  be  seen  so 
imperfectly,  that  it  will  be  almost  impossible  to  make 
f  kind  of  sketch,  huwever  imperfect,  with  it.  This  briogi 
instrument!  before  us  in  a  wuy  that   will  show   the 
^reat  kn)ipriority   of  the  camera  obacura.     The  time  that 
arttsti  clioose  to  draw  from  nature  in  the  country  is  the  fine 
»«ther  in  sumroer,   mure   frequently   when   the  sun  shines 
than  at  any  otiier  period;   under  these   circumstances  they 
will  never  attempt  to  draw  with  the  tnn  shining  in  their 
they  will  generally  keep  it  upon  their   left   hand,   or 
M  turn  their  backs  upon  it,  in  order  that  the  shadow 
ir  pertotia  may  fall   upon  the  paper,  and  prevent  it 
D  dozilini;  their  eyes,  which,  in  addition,  are  shaded  by 
t  bnm  of  their  hat.     If  an  arti«t  chooses  to  druw  in  the  ncnwM  ihit  af 
Htm  obtcura,  he  iirocure*  all  these  advautagca  in  a  atill  <heomera«b. 
greater 
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grtater  degree;  hit  eyes  will  be  more  completely  shaded 
inm  the  tun»  he  may  keep  his  hat  on  to  bhade  hit  head» 
#ad,  if  he  was  to  loxurioubly  di8|)«Hed,  might  station  a 
•ervantto  hold  a  large  parasol  to  shade  him  completely 
from  the  sun^  without  the  least  impediment  to  his^'work. 
•Bttt  if  he  shouldcboMse.to  draw  withrthe  cumera  lucida»  he 
must  abandon  all  these  advaniagea;  turn  his  face  towards 
the  sun  if  it:was  shining,  let  its  light  fall  fnll  upon  his  pa- 
pcTy  the  reflection  from  which  must  reverberate  into  bis 
•eyesy  apd  take  oiF  bis  hat,  that  the  agreeable  shade  it  mif(kt 
afford  might  not  prevent  hrm  from  seeing  his  pencil»  or  the 
view  lie  intended  to  draw.  The  laxapies  of  soch  a  situatioil 
may  be  easily  coaceived ;  and  I  believe  that  very  few  woold 
wish  to  enjoy  tbem,  who  was  aware  of  them.  " 

^rther  cAin.  ''  Having  said  so  much  on  the  preceding*  via ch  I  am  tempt^ 
**"**^'  ed  to  call  auxiliary  points  of  comparison,  I  shall  proceed  fa 

^, .  compare  the  simple  act  of  drawing  with  each'  of  these 'in- 

<::-  ttrumente,  begin ning. with  the  camera  I Qcida.  I  • 

tootle  of  rinw      I  have  reputed  the  methods  of  drawing  with  this  instrii« 
ing  with  the     in^Qt  aa  described  by  Mr.  Bate^  and  find  them  corriect:  it 
c«n  a  ucias,  -^^^^  understood  from  them,  that,  jn  4>Tder  to  draw,  any 
view,  you  innst  fix  the  eye  tu  the  eye  hole,  and  move  the 
b^ad  upwardS)  downwards,  op  sideways,  to  get  a  si^ht  of  .the 
view,  taking  care  to  move^  the  pencil  in  a  direction  opposite 
«  to  that  in  which  the  head  is  moved,  so-as  U>  paiis  it  over  the 
objects  by  degrees,   as  the  motion  of  the  hcad^makes  them 
appear  upon  the  paper.   That  it  is  possible  to  do  thin,  there 
is  no  doubt ;  but,  when  done,   it  will  produce  souiet1)iug 
very  difiPerent  from  the  spirited  or  true  skclcM  of  an  artist^ 
since  the  whoie  must  be  effected  by  th<^  tremulous  creeping 
movement  of  the  hand,  feeling  its  wuy  in  tvrili^ht,  lather 
than  firmly  repvesenliug  thut  whidi  the  artist.  j^H's. . 
wi<Jwifh  the        ^^^  wliole  of  this  is  directly  the  rever«;e  of  what  may  be 
cnmera  ob«      effected  in  the  camera  obt>cura.     Whether  the  object  oi'  an 
^^^  ariibt  be  to  study  the  miuutiui  of  the  sceue  before  him  with 

tasteless,  in.sipid  eorrectuess,  of  which  the  works  of  \'au- 
dcrheydeu  are  the  uio^t  cuiineut  example ;  or  w  lietiier  lie 
wi»hes  lo  cQuibiue  truth  of  re^ncbeutatiou^  with  tiLstefui  i»e* 
lection  of  object,  and  stroui;  deliiieuiioa  of  character  ;. the 
aubjcct  he  chooses  is  placed  completely  in  his  power  at  one 

vicwf 
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riew,  aud  lie  lina  nothiog  to  Jo  but  exert  the  power  lie  hsi 
to  fix  it  aputi  hii  piiper  wJtli  more  rapidit}',  than  he  possibly 
emu  tu  ail}'  ottiiT  miiuner. 

Having  now,  I  believe,  proved  thatwliicli  I  undertook  to 
prove,  it  ii  time  to  take  leave  at  the  atibjecC.  I  am  g^usi- 
ble,  that  the  canera  luoida  lins  many  valuable  properties, 
which  it  U  not  my  object  to  Investigate.  I  was  indiired  to 
Warcb  tor  it  by  Dr.  WollaitoB'i  dtclanition,  that  it  pot- 
t€t$td  mtmif  advaHtage$  over  ihe  camera  obsmra:  I  tried  it, 
and  Jtitmd  it  waHiing.  DoubtTuI  whether  the  deRi-iencies  f 
foaud  i*<rre  in  (Iif  itisirumcnt  itsrir,  or  in  my  manner  «f 
usin^  it,  I  soupht  for  information  by  stating  in  yonr  Jour- 
nal th*  inconveniences  ihal  J  found  in  allempling  to  use  it. 
Mr.  Bale  lias  shown,  lliat,  by  trusliiip;  to  tlie  only  public 
information  that  lia«  been  given,  I  fell  into  some  errotin, 
*hicb  he  haa  corrected  :  and.  I  think,  etiablt:d  me  to  show, 
that,  whatever  other  valuable  properties  it  may  possess,  it 
has  noDe  that  will  induce  an  artist,  who  has  ehoseii  to  use 
tlte  camera  obscura  ia  the  practice  of  his  profession,  lo  lay 
ttMt  instrument  aside,  and  adopt  the  camera  luridn  id  its 


la 
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the  Acids  prodnrrd  by  trrating  Cinger  Root  with  A'ifrie 
I.  Bj/l.  Le  G«v  HaEv*KiiToR,  rellow  of  the  Hotfoi 
Pifikal  Sociiti/,  Edinburgh. 

XN  No.  105  of  this  Journal,  a  new  atid  in  announced,  and  ^^ 
proposed  to  be  called  the  ilngiberii 
acid,  and  examine  its  combination 
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to  the 
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Attempttoob-  Ejcp*  !•  One  ounce  of  Jamaica  ginger  root  was  digested 
^''  fife  days  in  six  ouncee  of  nitnc  ucid,  S.  Grav.  I'd50,  then 

diluted  with  water^  kept  boiling  for  twelve  houra,  saturated 
with  carbonate  of  lead;  the  solution  filtered,  &c. ;  follow- 
ing, throughout  the  whole  (irocess,  as  nearly  as  possible  the 
dhrectious  given  by  your  corrjespondeut,  and  ultimately  a 
salt  [a)  was  obtained  ^^  similar  in  uppt'arance  to  short  white 
pieces  of  raw  silk/'  mi^ed  with  a  little  powdery  matter  of 
a  yellowish  white  colour.  Here  I  must  observe,  thac  the 
carbonate  of  lead^which  I  employed  wos  the  white  lead  of 
the  shops,  and  contained  a  considerable  portion  of  carbo- 
nate of  lime. 

Salt  obuinad       A  little  of  the  liquor  obtained  after  the  second  filtration 

SSr******^/"*  ''**  accidentally  mixed  with  diluted  sulphuric  acid,  when 

phnric  add.  unexpectedly  ciystals  (b)  were  deposited  uearly  similar  to 
those  obtained  by  evaporation,  and  nearly  equal  in  quan- 
tity; although  the  liquor  evaporatcfd  must,  before  evapora- 
tion, have  exceeded  that  mixed  with  the  diluted  sulphuric 
acid,  at  least,  four  times. 

Neither  of  The  salt  (a)  and  crystals  (6),  when  separated  from  the    . 

these  an  acid,  gupernatant  liquor  and  washed,  were  not  acid.  Having 
failed  In  finding  the  acid  in  question  without  being  able- to 
attribute  my  failure  to  any  particular  cause,  I  determined 
to  renew  the  search,  altering  the  proportion  of  nitric  acid 
employed. 

Second  at-  Exp.  2.     One  ounce  and  a  half  of  ginger  being  treated 

tempt  to  ob-   ^j^]^  jjjj^  ounces  of  nitric  acid  in  the  suiue  manner  as  iu  Exp. 
lain  It.  .  .  .  * 

1,  of  the  liquor  obtained  after  the  second  Ultration  four 

ounces  were  evaporated,  and  eight  grains  and  a  half  of  a 
salt  (c)  precisely  similar  in  appearance  to  (a)  were  obtained. 
To  another  four  ounces  of  the  same  liquor  sulphuric  acid 
was  added,  and  after  standing  several  hours  a  number  of 
crystals  (d)  were  deposited ;  which,  after  separating,  wasli- 
ing,  and  drying  at  a  temperature  of  about  300°,  weiglied 
six  grains  and  a  half,  and  were  similar  in  appearance  to  the 
crystals  (b)  obtained  in  the  first  experiment.  Neither  the 
crystals  (d)  nor  the  salt  (c)  possessed  any  acidity  ;  and 
from  my  only  obtaining  salts  destitute  of  acidity,  I  at- 
tempted to  obtain  the  same  products  without  the  employ- 
ment of  ginger. 

Exp.  3. 
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Erp.  3.     To  nitric  acid,  as  used   in  the  above  experi- 'Attempt  to o!>- 
mcnts,  white  lead  was  added  until   eflTervescence  rea.--d  to  Jjli]^*^,^    t 
be  produced;  and  to  this  liquor  sulphuric  acid  was  added  ginger. 
until  it  ceased  to  throw  down  any  precipitate;  then  the  li- 
quor wns  filtered,  and  sulphuric  acid  again   added  without 
regard  to  quantit}'.     In  half  an  hour  crystals  were  observed 
depositing^*,  and  when  the  deposition  had  ceased  they  were 
sejiarated,  and  fresh  additions  of  sulphuric  acid  made  to  the 
residuary  liquor,  so  long  as  any  crystals  could  be  obtained* 
The  crystallized  matter  (e)  obtained  in  this  experiment  pre- 
cisely resembled  in  appearance  the  crystals  (b)  in  £xp.  1, 
and  [d]  in  Exp.  2. 

Properties  of  the  crystallized  matter  obtained  in  the  above 

experiments. 

The  products  (a),  (ft),  (c),  (rf),  and  [e],  were  of  a  white  Properties  of 
colour,  crystals  filiform,  or  capillary;  the  crystals  of  (*)•  |^*^Jf^"^^ 
(i/),  and  (f),   were  longer,  more  slender,  and  more  flexible 
than  those  of  (c)  and  [a)     Taste  of  all  the  crystallized  pro- 
ducts in^)ipid. 

The  crystallized  matters  (a),  (ft),  and  (c),  were  examined 
separately,  and  found  to  have  the  following  chemical  pro- 
perties in  common  f.  On  exposure  to  a  red  heat  tljey  de- 
crepitate slightly,  become  friable,  more  opake,  diffusible  in 
water,  and  wIilmi  in  a  certain  proportion  dry  (juickly  iiito  a 
solid  mass.  They  are  sparingly  soluble  in  water,  the  solu- 
tion gives  a  dense  white  precipitate  with  bar}  tic  water,  and 
also  with  oxalic  acid  a  dense  white  precipitate  insoluble  in 
vinegar. 

From  these  properties  I  infer,  that  the  crystallized  mat-  Sulphate  of 

ter  obtained  in  the  above  ex])eriment8  is  sulphate  of  lime,  *>me:  but  thU 

and   must  have  originate<i  from   substituting  white  lead  of  ^1^"^^"^"^!  ^^^e 

the  shops  for  carbonate  of  lead  ;   however  the   mixture  of  forniauon  of 

zingibcric  acM. 

♦  The  fact  of  sulj.huric  acid  causing  the  deposition  of  sulphate  of 
lime  fioni  a  state  of  <;olution  to  iiic  is  not  a  little  surprising,  however  it 
may  perhaps  be  well  known  to  those  more  Tcrsed  ir.  chemical  experi- 
ment'*, and  in  no  manner  puzzling.     B. 

f  As  the  cxpcrinunt*  which  l»d  to  the  n.^crrtaining  of  these  propertieg 
can  be  of  no  particular  utility,  I  have  omilitd  inserting  them.     B. 

N  2  carbonate 
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ctrbonate  of  lime  with  carbonate  of  lead  could  not  have 
prerented  me  from  obtaining  the  acid  of  ginger^  because 
'  aingiberic  acid  must  have  either  a  lens,  a  greater^  or  an 
eqiljal  affinitj  with  sulphuric  acid  for  lime;  if  a  less,  the 
cfystaU  of  zingiberic  acid  ought  to  hare  been  mixed  with 
the  sulphate;  if  a  greater,  the  idngiberate  of  lime  alone,  or 
mixed  with  the  sulphate,  supposinj^  more  lime  to  be  pre- 
sent than  the  zingiberic  acid  could  combine  with,  phould 
fiave  been  formed »  and  if  an  equal,  a  mixture  of  zingi* 
berate  aiid  sulphate  ought  also  to  have  been  formed.  How* 
ever,  to  remove  all  doubts,  experiment  was  again  tried. 

Farther  at-        '  ^^*  4.     One  ounoe  of  Jamaica   ginger   coarsely  pow- 

ttinpt  to  ob-    dered  waf  infused  in  three  ounces  of  nitric  acid,  S.  G.  about 
^    ^  l'360t  at  a  temperatMre  of  between  45*  and  55'',     In  a  few 

hours  the  liquor  assumed  an  olive  green  colour,  and  ihe 
*  ginger  was  reduced  to  a  pulpy  mass*     During  the  infusion 

of  the  ginger  nitrous  gas  was  constantly  disengaged^  but 
not  in  any  considerabla  quantity.  At  tha  expiration  of  four 
dsjTS  six  ounces  of  water  were  added,  and  the  liquor  boiled 
for  about  ten  hourst  water  being  added  occasionally  so  as 
to  keep  the  liquor  about  the  same  quantity.  After  boiling 
about  five  hours,  the  fumes  disengaged  ceased  to  become 
orange  on  mixing  with  the  external  air,  but  continued,  lo^ 
smell  acid,  and  redden  litmus  paper  the  whole  time.  The 
liquor  was  now  of  a  light  orange  colour,  much  of  the  sub- 
stance of  the  ginger  was  dissoWed  during  the  process,  and 
the  remainder  was  separated  by  filtration. 
*  The  filter^  liquor  neither  gave  cloud  nor  precipitate 
with  lime  or  barytic  water. 

Crysuls  ob-  (A)  About  two  ounces  of  the  filtered  iiqu or  were  exposed 

'^    '  to  the'  heat  of  a  lamp*  when,  after  boiling  briskly  about 

five  minutes,  nitrous  gas  was  disengaged,  and  in  a  little 
longer  time  the  liquor  became  rather  turbid  ;  upon  which 
the  lamp  was  removed,  and  on  cooling  the  liquor  deposited 
about  a  drachm  of  cr}'sta1s.  These  crystals  were  quadrila- 
teral prisms  with  unequal  sides,  but  the  opposite  sides 
equal ;  they  were  intensely  acid,  readily  soluble  in  water, 
the  solution  affording  with  lime  water  a  dense  white  preci- 

apparcntly  wf  pitate  insoluble  in  vinegar.     Hence  I  presume  these  were 

MMlicacid.      Crystals  of  oxalic  acid. 

(B)  About 
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(B)  Aboat  two  ouncei  of  the  filtered  liqaor  wereex|ioied  Cryttalf  of  o«» 
to  a  temperature  below  ebnllitioa  (however  from  inattention  nJj^J^J^ 
the  liqoor  boiled  about  two  minutes)  until  evaporated  to 
about  one  bixth.    This  evaporated  liquor  on  cooling  was  of  . 
the  consifitence  of  a  sirup,  and  amongst  it  a  few  small  qua* 
drilateral  prismatic  crjstals  could  be  observed ;  it  smelled 
scnnething  like  burnt  sogar>  tasted  not  ver)'  acid^  was  rea-  \ 

dilj  soluble  in  water,  the  solution  affording  with  lime  water 
a  slowly  deposited  white  flocculent  precipitate^  almost  com-« 
pletely  soluble  in  vinegar*    Hence  I  infer  this  evaporated 
siruplike  product  to  be  princi|)any  malic  acid;  and  the  few 
crystals  obser\'able,  oxislic  acid. 

From  the  results  of  No.  4  I  think  it  but  fair  to  conclude.  No  peculiar 
that  .the  acids  produced  by  the  mutual  action  of  nitric  acid  '^  ™  finger. 
and  ginger  root  are  the  malic  and  the  oxalic;  the  latter, 
as  is  the  case  with  many  other  vegetable  substances,  the  ' 

result  of  a  more  complete  reaction  of  the  elements  of  the 
two  agents;  and  this  conclusion  may  be  more  readily  ad- 
mitted, when  it  is  considered,  that  Exp.  1,  9>  3,  in  no 
manner  argue  against  it*  ^ 
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On  tke  Method  of  trtmijbrmimg  a  Number  from  one  Scale  of 
NotaiiwH  to  ofiotker,  and  its  Application  to  the  Rule  of 
Duodecimals.    By  Mr.  Feter  Barlow. 

To  Mr.  NICHOLSON. 
SIR, 

AT  is  rather  the  novelty,  than  the  utility,  of  the  rules  ^ 

,.,-,,.  ,        ,        r    ,  "^^  On  trmrffer- 

coiitaiiied  in  the  following  paper,  that  has  induced  me   to  rinf  numbers 

send  it  for  insertion  in  the  Philosophical  Journal,  though  it  ^«>™  <>"«*«*• 
may  possess  some  little  of  the  luttcr ;  and  if  it  will  net  ex- 
clude matter  of  more  interest,  it  may  probably  be  accepta- 
ble to  some  of  your  mathematical  readers :  in  which  ca^e  it 
is  very  much  at  your  service* 

Yours,  &c. 

Royal  Military  Academy^  Woolwich^  P.  BARLOW. 

Jan.^th^  1810. 

Before 
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CompaHton  of     Before  we  enter  upon  the  subject  of  transformation,  it 
of  tomLo.  **  ^^y  "^^  ^^  amiss  to  make  a  few  observations  on  the  nature 
of  notation  in  general,  and  the  comparatire  advantages  and 
disadvantages  of  particular  systems  with  regard  to  the  de« 
cimal  scale  of  notation,  which  is  alinost  universally  adopted 
by  all  nations  that  have  any  knowledge  of  arithmetical  com- 
putations. 
NnlaHoa  by         This  singular  coincidence  in  the  division  of  numbers  into 
^"*'«  periods  of  tens  is  a  subject,  that  has  been  noticed  by  phi- 

losophers ever  since  the  time  of  Aristotle,  and  is  now  gene- 
rally attributed  to  the  formation  of  man ;  that  is  to  say, 
Its  origin.        ^^  having  ten  fingers,  by  the  assistance  of  which,  in  all 
probability,  calculation,  or  at  least  numbering,  was  first  ef- 
fected.   See  M<m(ucla*s  Hutoire  da  MathematiqueSi  vol.  I. 
Its  use  a  lato        Our  present  scale  of  notation,  however,  though  founded 
fflip     em       ^^  ^1^.^  principle,  was  not  the  immediate  consequence  of 
this  division,  but  was  an  improvement  introduced  a  long 
tinus  a^rward;  as  is  evident  from  the  works  of  the  Greeks, 
who,  notwithstanding  they  divided  numbers  into  periods  of 
teqs,  had  no  idea  of  tbe  present  system  of  arithmetic,  the 
great  and  important  advantage  of  which  is,  the  giving  to 
every  digit  a  local,  as  well  as  a  simple  or  natural  value,  and 
by  ihis  means  being  able  to  express  any  number,    however 
large,  by  ten  numerical  characters ;  and,  for  want  of  which, 
GmA-     tft-     *^^  Greeks  employed  iweniy»seven^  we  may  say  thirty-siXf 
^j^,  different  symbols,   with  which  they  could  not  for  a  long 

time  expre!«s  a  number  above  10000;  but  they  afterwards 
extended  it  to  the  squares  of  this  number.^  See  an  inj^eni- 
ous  essay  on  this  subject,  by  Dalembert,  at  tbe  end  of  the 
French  translation  of  tbe  works  of  Archimedes. 

I  have  already  observed,  that  the  advantage  of  our  pre*-' 

oa/mi^od     ^^^  system  of  notation  consists  in  giving  to  each  character 

a  local  value,  by  which  they  increase  in  a  tenfold  proportion 

from  the  right  hand  towards  the  left;  but  in   this  I  wish  to 

be  understood  as  merely  speaking  of  the  method,    and  not 

of  the  number  that  is  selected  for  the  radix  of  the  system  ; 

for  there  is  no  doubt,  that  either  6  or  12  would  have  better 

^^'ibll*^*    answered  this  purpose,  particularly  the  latter. 

^^  It  would  be  extending  this  paper  to  too  great  a  length  to 

epter  into  the  peculiar  advantages  of  this  or  that  system  of 

notation ; 
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ition;  punictilarly.  as  llie  iiumb^r  tO,  tliougli  not  the 
Ihat  mi|;hi  have  been  miopled,  is  i-ery  proper  for  the 
irposc;  and  ti»  the  uiiviinlnircs  (lossesged  by  the  olhpr  are 
ucb  n«  aia  It^d  ub  Iu  <?xiii'ct,  or  t-veii  to  w'mh,  that  it 
■faootd  ever  be  Biibslilutrd  Tor  llmt,  whivll  tong  e^tubliahed 
cmtom  baa  rendered  so  familiar  In  all  our  ideaa  of  numbers. 
Isfaall  Iheri^fure,  in  whtil  follows,  limit  myself  entirely  to  the 
method  of  tri<iisroriniii<;  u  Dumber  from  uue  scnle  to  nu- 
etheri  and  show i HIT  jtH  Rppllealion  to  tbe  rule  of  duodeci- 
maUi  which,  so  far  as  relatea  to  the  eunveiting  of  a  number 
from  ourowD  scale  lo  any  oiher,  and  its  applicu^on  to  (lie 
rale  altove  meniioiied,  I  ronceive  'o  be  new,  und  more  sim- 
ple (hail  any  other  that  I  um  at  pvesent  BCqiiuioted  with. 

Let  r  be  the  radix  of  any  system,  und  a,  b,  c,  d,  Sec,  the  Method  of 
tligits,  by  whith  any  nniuber  (N)  is  expresawl  iu  that  sy»-  tianrfjrni'mi 
tetDi  then  we  have  one  icale  ta 

I       N  =  fo  +  T'-'b  +  r-V  4-  t" V,  &c.  +  9.  """''"' 

P      Thus   1746  in  the  decimal  scale   may  be  e^cpressed  by 
*10*.I  +  10\7  4-  l0'-4  +  6,  and,  iu  the  duodenary  SLale, 
B467   muy,  be  represented  by  h'.B  +  12*.4  +  U'.6+  7. 
And  BO  on  for  others;  where  il  will  be  readily  observed,  that  w     k    of 
the  number  of  characters,  including  the  0,  in  any  bcale  of  ctiniicicra 
notation,  will  neiier  exceed  the  Dumber  that  expresses  the  lw','o^?"f'th 
ndix  of  that  system.     Thus,  in  the  binary  scale  only  two  lytiem. 
characters  are  wanted,  namely  1  and  0 ;  In  the  senary,  six  ; 
in  ihedecimal,  teo;  and  iu  the  duodenary,  twelve;  two  ail- 
ditiooal  characters  being  necessury   for  expressing   10  und 
1 1,  those  I  shall  represent  thus  10  =  p,  and  )  1  =  y.so  chat 
.    tbe  digits  of  this  system  are  as  follows. 


,  2.  3,  4,  5,  6,  7>  B,  9,  p,  7. 


Duodtniry 


of  a 


I  that 


Now,  r  being  the  radin 
the  digits  of  a  number 
and  a,  h',  r,  d,  &.c.  the  diyits  ir 
in  ca^e  of  equality,  we  shull  hi 
#*-'(i,  Ixe.  —  r'^a  +  /"•-'li'  +  t' 
in  coaverliug  a  number  from  one 
lity  must  be  established, 


'  the 


•  tion,the  value  of  all  the  numbers  being  give 


any  other  ay^ilem  :  theu 
ve  r"a  +  ^°-'i  +  r-*cH 
'■V,  &!.■.;  and,  therefore 
icale  to  anotlier,  this  equu 
m»t  solve  the  above equg 
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on  tbe  MKcond;  only  tbe  value  of  /» the  other  letters  repie^ 
MDtiDg  Qoknown  qnantitiet:  wheocey  es  there  are  several 
•imkoowQ  qaaDtitiet»  aod  only  one  equation^  it  is  eridenty 
Aat  there  arof  in  an  algebraical  point  of  view,  mrions  va- 
lues of  a'9  b\  e\  d\  Jlect  m  elM>  of  jn»  that  will  establish  this 
equality;  but  Che  forms  being  limited  to  a  certain  duittber 
^f  digits,  less  than  r^»  only  one  possibl^e  answer  can  be  ob- 
'  tainedi  and  this  is  best  effected  indepqidently.  of  any  a1ge» 
braioal  consideration, 
flumbsftfls*       There  is  no  difficnhy  in  oonvMing  a  number  from  any 
S^loio'rtle"''  ^^^  "^l^  ®f  aotation  into  our  own,  for  we  have  only  to  ex- 
Sflilsto  whioh  press  the  numbers  by  means  of  the  foregoing  formulB,  and 
^^|^^^[^^       then  collect  the  value  of  the  separate  terms. 
E|siiipM  1.         Thus,  to  transform  the  numbclr  expressed  by  74671,  ii| 
the  duodenary  scale,  into  Che  decimal  notation. 

Here  74671  =  12*.7  +  Ift'.i  +  12^6  +  12.7  +  1»  also 


And 


12*.7 
1S*.4 

l«^6 
I 


Acrefore  74671 


145152 
6fill2 

84 
1 

153013 


EximpleS. 


Again,  convert  3441  from  the  senary  to  the  decimal  scale. 

First  3441  =  6».3  +  6*.4  +6.4  +  1. 

and  6'.3  =:  64S 

6*.  4  =  144 

6.4:=  24 

1  =  1 


therefore  3441 


817 


Example  3. 


Convert  10101 10  from  the  binary  to  the  decimal  «cale  of 

notation. 

Here  lOlOllO  =  2*  +  0  +  i*  +  0  +  2*  +  9  +  0  =  86, 
SO  that  1010 1  to,  iathe  binary  Bcale^is  expressed  by  86  in  the 
common  notation. 

We 


We  have,  therefore,  do  difficultj  id  treDtfarmiog  a  nam- 
ber  from  aoy  other  teeie  to  owr  own.     But  it  it  not  so  easy  The  coiiy«iss 
to  coavert  a  nuoiber  from  the  decinial  to  another  notation,  nnfUttcvtam 
though  the  operation  is  of  a*  similar  natore ;  but  the  diffi- 
caltjr  arises  in  oor  oot  bemg  so  ready  in  the  use  of  the 
other  scales. 

lo  this  case  the  giyen  number  is  alwaj^s  of  the  form  10^  K.iils. 
+  l(P-'6  +  10*~*c,  &c.,  and  the  readiest  way  t^nracisfenn  it 
is,  first  to  convert  each  of  the  powers  of  10,  beginning  with 
the  lowest,  into  the  required  scale,  then  each  of  the 
given  terms  in  the  formula  into  the  tfame,  the  sum  of  which 
will  be  the  answer*  When  it  is  only  oeceiisary  to  obMnrCt 
that  in  all  the  opemtionsef  multiplrcation,  aAd  addition,  we 
most  divide  by  the  radix  of  the  system,  setting  down  tho 
overplus,  and  carrying  the  quotient,  instead  of  dividing  by 
10,  as  is  done  in  common  arithmetic. 

As  a(n  examplot  let  it  be  required  to  transform  1728  to  the  Xnmpi*  4. 
duodeuary  scale* 

First  10   =     f 

10*  =     ^  X  f  =  84 
10*  zz     84  X  ^  =  6  7  4 
10*  =  6>4  X  9  =  59^4 

Also  1728  =  10^  +  10^*7  +  10.2  +  8* 

8  =  9=8 

10.  2  =  9  X  2  =:  18 
10^.7  =  84  X  7  =  4^4 
10».l  =:6y4  X    1  =6y4 


tb€Teforel728  =  1000  ^lu. 


This  example  being;  understood,  the  transformation  in 
other  cases  will  become  very  easy :  thus  in  the  following 
iples,  transform  71^71  to  the  duodenary  scale* 


First,  71671  =  10*.7  +  lO'.l  +  lO'.e  +  10.7  +  1.  Examplsi. 

Now 


19S     n    moM^junou  of  humbuui  FmoM  ovb  scale  to  amothbb. 

Now        1=1=  1 

10.7  =   f  X  7  =  5p 

10\6  =   84X  6=  420 

10».l  =«y4X  1  =  6y4 

10*.7  =  5954X  7  =  34614 


9S587  Am. 


Transform  11111  to  the  senary  scale. 

Here  lllll  =  10*  +  10*  +  lO'  +10+1. 


1=1.        = 

1 

10  =   14      = 

14 

10«  =   14  X  14  = 

244 

JO*   =  944  X  14  = 

4344 

10«  =  4344  X  14  = 

114144 

123235  Ans. 

I 

r.         CoDTert  1248  into  the  binary  scale. 

First  1248  =  10*.+  10*.2  +  10.4  +  8. 

10  =  1010 

10«  =  1010  X  1010  =  1100100 

10'        =1100100  X  loio  =   miioiooo 

^ainS  =1000  =  1000 

10.4  =            1010  X  100=  101000 

10»  X  2  =  1100100     X  10=  11001000 

10*  =  1111 101000 


Ans 10011100000 


ki  pmc-  A'arious  other  examples  might  be  given,  but  the  above  are 
sufficient  for  pointing  out  the  method  of  traBsformatiou» 
which  will  become  remarkably  easy  with  a  vory  Tittle  prac- 
tice. We  might  also  pursue  the  subject  still  farther,  by  con- 
verting a  number  from  oue  scale  to  another,  neither  of 
which  is  the  decimal ;  but  this  is  perhaps  better  effected,  by 
first  transforming  the  numbers  into  the  decimal  scale,  and 
afterwards  into  that  proposed. 
Applkaticm  I  shall  conclude  now  with  showing  the  application  of  what 

haa 
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baa  brfo  said  to  Hie  rule  of  duodetiiuali.,  or  cmiss  raultipli- 

loih. 

•ule<# 

catioa. 

(l)to<iecinah. 

To  multiplj  Teet,  inches,  parts,  &c.  by  similar  dciiomiiia- 

ttoa:s. 

Rule.    Traii'^form  thenumberof  feetjifabove  19,intothe 

duodenary  aenle,  and  set  the  inches,  parts,   he,  as  decimal* ; 

ihea  Diultiply  asia  commuii  arithmetic,  except,  carrying  for 

erery  12,  instead  of  ewery  10,  uin  common  opemttons. 

EiampU.    Multiply  3  feet,  s  inches,  7  parts,  by  3  feet. 

]1  ioche»,  3  parts. 

Here          3-57 

3yi 

6,-2 

3a  ia 

y49 

ld-8542  =14  pRL-t,  8' j".  A',      2"". 

■ 

Multipljl7ftel,  3,4    by  igfeet.S',  11'. 

15-34 

-      ..            "■"■'       :;..■;.; 

13pOS 
7248 
(«74 
]534 

240-9688  =336  ft.  9',  6",  8'", 8"\ 


Find  the  lolidity  of  a  cube,  the  sideof  which  is  3  feet,  7  in.  7 


2151 
2151 
W9 


784067 
784067 
336^3 


And  that  nny  Any  operationrt  hi  duovTeci mats  fie  perfbrni* 
ed  a«  readily  ai  common  multiplicatton»  and  the  reliult  olv- 
tnaed  to  the  gpreatett  degree  of  accuracy,  on  both  of  which 
accounts,  I  consider  is  as  preferable  to  the  rule  commonly 
l^eai  for  this  |»ifr|MMe. 


V. 

6k  fX#  PfopMgttffon  of  Sound  through  unelcstie  Fluids.    In 
a  Letter  from  Francis  Ellis,  Esq. 

To  Mr.  NICHOLSON. 
SIR, 

itioo  of  J^  Have  accidentally  become  io^ainted  with  a  fact  relative 
^^^^   to  the  propa||;ation  oF  sound  through  unelastic  fluids,  whicis 
seems  new ;  and  if  really  so,  you  may  perhnps  deem  it  of 
sufficient  interest,  to  tie  made  known  through  the  medium  of 
your  Journal, 
ns  *mad  oe-      Bathing  in  a  warm  bath  at  Cheltenham,  and  plunging  my 
S!t«mr^niB-  ^^^  under  the  water,  I  was  sotprised  by  a  harsh,  disagreeable 
tiii»€£itcanu  sound,  and  jar  through  both  ears,  resembling  the  sound  and 
sensation,  that  would,  I  imagine,  be  received,  were  a  sheet 
of  tin  laid  on  each  ear,  and  struck  simultaneously  with  two 
small  hammers.     Induced  by  curiosity  to  examine  wheuce 
this  could  proceed,  I  observed^  thut  the  buth,  which  is  ten 
or  twelve  fe^t  square,  was  heated  by  steam  conveyed  into  it 
at  one  of  its  angles  by  a  metallic  tube;  and  that  the  conden- 
sation of  the  steam  produced  at  intervals  in  this  tube  a  dull 
,  clicking  sound.     By  immersing  one  ear  in  the  bath,   iind 

keeping  the  other  in  the  air,  I  ascertained,  that  it  was  this 
sound  altered  and  augmented  by  being  propagated  through 
the  water  of  the  bath,  which  had  caused  the  harbh  snapping 
noise,and  jarring  sensations,  that  I  have  already  described. 
The  distance  of  my  head  from  the  entrance  of  the  steam- 
tube  into  the  bath  was  seven  or  eij^ht  feet ;  and  it  is  remark- 
able^ that,  when  it  was  submerged,  1  had  distinct,  though 
simultaneous  sensations  of  the  jarring  sound  in  each  ear. 

I  am,  Sir, 

Your  very  obdient  servant, 
Somerset  Place,  Bath^  FRANCIS  ELLIS. 

1 0//»  Dec.  1  a09.  Observ-^ 


OBSERTATIOHI  0SS0HBPD&ir0}IXir4«V  COMBVSTJOir*  199' 

OBSERVATION. 

This  noise  is  of  the  same  nature  as  thnt  of  sitnmeriDg;  of  the  same 
(Stre  Philos.  JouniaU  vol.  X  T,  p.  2 1 6)  and,  like  that  it  is  pro-  nature  m  that 
duced   by  the  coUapsioD  of  the  water  rushing  into  the  va-     **"****^'***' 
coum  left  by  the  bubbles  of  steam.     It  does  not  seem  easy 
to  account  for  the  distinct  sensations  in  the  two  ears.  1  incline 
to  think,  that  it  mav  have  aribeu  from  the  direction  of  the 
uiidulatory  motion  having  been  more  favourable  to  one  ear 
than  to  the  other  according  to  position,  and  that  the  ear  moet 
directly  opposed  to  the  undulation  may  have  received  a 
stroni^r  action  than  the  other.     If  this  were  the  case,  the 
sensation  ought  to  be  single  when  the  face  was  directly  op- 
posed to  the  steam  orifice. 


VI. 


Miscellaneous  Observations  on  some  Phenomena  of  Combtu^ 
tion.     In  a  Letter  from  a  CorrespondentM 


To  Mr.  NICHOLSON. 
SIR, 


N. 


OT  knowin;;*  whether  your  publication  takes  in  Mich 
triflintr  observations  as  what  I  ain  about  to  offer,  I  leave  it 
to  your  choice  to  insert  them  or  not;  but  not  having  met 
with  them  in  my  own  reading,  I  conceive  they  may  be  ac- 
ceptable to  some  of  your  younger  readers. 

I.  I  have  made  at  different  times  phosphorus  lx)ttles,  to  Photp)tonf» 
serve  instead  of  a  flint  and  steel  (by  simply  melting  the  botilef, 
phosphorus  in  a  dry  and  heated  phial,  and  allowing  it  to 
burn  for  a  few  seconds) ;  and  1  find,  that,  though  kept  with 
a  well  ground  stopper,  they  always  get  wet  aft  r  usin^  about 
twelve  or  fifteen  times,  probably  from  the  phosphoric  acid 
attracting  water  from  the  atmosphere  at  the  times  of  opening 
the  bottle.  This,  beside  the  expense  attendant  on  re- 
uewing  them,  sometimeii    proves  a  mortifying  disappont- 

ment; 


1^  OMMTATlOin  OH  BOMB  PHCHdllBirA  OT  COUBUSTIGH. 

atent ;  but  by  dipping  the  match  as  asoal,  and  then  rubbing 
it  briskly  upon  a  piece  of  old  woollen  cloth,  or  even  brown 
paper,  it  will  almost  certainly  inflame. 
KfelirBedflsmt     9.  When  the  leaking  vessel  of  an  Argand  lamp  is  re- 
m    fgand   j^q^^^  ^f^^  j^  y^^^  filled  with  oil,  the  lamp  continuing 
lighted,   the  flame  rises  to  the  height  of  seyeral  inches. 
LoDg  after  I  had  seen  this  I  was  unable  to  account  for  it, 
bat  it  arises  no  doubt  from  the  gas  being  confined  in  the 
inner  cylinder,  which  will  not  inflame  till  the  admission  of 
a  current  of  air,  fbr  the  flame  does  not  rise  unless  the   re- 
ceiver has  been  fall  for  a  short  time,  nor  does  it  ever  rise 
above  a  certain  height, 
rekin-      3.  When  I  first  began  to  attend  to  Natural  Philosophy* 
tmiM^^^^   an  eminent  lecturer,  a  chemist,  whose  coarse  I  attendedy 
Amm.  gave  as  an  instance  of  attraction,  **  A  candle  just  blown  out 

is  relighted  on  the  approach  of  a  lighted  body,  as  it  attracts 
the  flame  without  touch  :'*  and  it  was  long  before  I  saw  the 
absurdity  of  this  explanation,  by  having  recourse  to  the  ab- 
struse doctrine  of  attraction,  instead  of  saying,  the  carbu* 
.  retted  hidrogen,  that  is  produced,  inflames,  and  thereby 
creates  a  fresh  supply  cf  inflammable  gasses. 

G,  .0. 

C^nphor  in         I  find  that  camphor  is  contained  in  considerable  propor- 
camwa^^ieed.  ^^^^  -^  ^^^  seeds  of   carraway    fcarum    caruij.      I  lb.  of 

aeed  yields  about  4oz.  of  oil,  and  {  oz.  of  camphor. 


REPLY. 

Kcmjirks.  Many  of  the  greatest  discoveries  have   arisen    from  cir- 

cumstances apparently  trifling;  for  which  retison  they  ought 
never  to  be  considered  as  unworthy  of  attention.  The  first 
observation  of  G.  O.  is  known  to  the  veiiders  of  [)hosphorus 
apparatus,  who  generally  put  a  piece  of  <  ork  for  rubbing 
the  match  upon.— I  am  disposed  to  think,  that  the  aujj- 
mentation  of  the  flame  in  an  Argand  lamp,  T^hen   the  oil 

«  cup  is   taken  off,  arises  merely  from  the  increased  passage 

for  the  ascending  air.  If  the  hand  or  any  other  flat  surface 
be  held  beneath  the  lower  orifice  after  the  oil  cup  (as  usual- 
ly  made)  has  been  removed,  all  the  variations  from  the 

brilliant 


] 


ON  PEOCURIKG  THE  METAL  OF  POTASSIUM.  |g| 

bnlliRtit  white  to  the  brown  smoaky  fiame  may  be  obserred 
with  great  advantage,  accordingly  as  the  hand  is  held  more  ~ 

or  less  remote  from  the  aperture. 

W.  N- 


VII. 

Oh  the   Process  for  procuring  the  Metal  of  Potassium  //y 
Uleans  of  Iron*    In  a  Letter  from  a  Correspondeni* 

SIR, 


w 


ISHING  to  repeat  some  of  the  brilliant  experiments  Q^m^aa  d» 
of  Mr.  Davy,  I  endeavoured  to  procure  the  metal  of  pot- 
^ash  by  means  of  iron,  in  which  1  have  repeatedly  failed.  ^u^JJ^' 
As  I  perceive  Mr.  Curaudau,  a  French  chemist,  has  also  of 
failed  in  procuring  potassium  in  this  way,  I  have  taken  .the 
liberty  to  request  you  will  communicate  in  your  next  num- 
ber every  information  you  may  be  possessed  of  with  respect 
to  the  minuticE  of  the  process,  and  the  best    and   readiest 
method  of  constructing  an  apparatus.     1  hope  you  will  at- 
tend to  this,  being  persuaded,  that  it  is  the  dlflricuUles  that 
are  first  met  with  which  have  prevented  other  chemists  from 
following  the  bteps  of  Mr.  Davy. 

I  remain,  Sir, 

Your  obedient  reader, 

A.  B. 

P.  S.  I  understand  Mr.  Hachett  has  written  something 
on  the  subject,  but  I  have  not  seen  an  account  of  his  expe- 
riments. 


REPLY. 

As  the  experiment  never  fails  in  the  laboratory  of  the 
Royal  Institution,  I  apprehend  a  brief  account  of  the  man- 
ner in  which  it  is  there  performed  will  be  the  most  satisfac- 
tory answer  I  can  give  to  my  correspondent. 

A  common  guobarrel,  made  very  clean,  and  bent  in  the  j^j^^^^  ^^, 

manner  scriled. 


UVnvS  SOVf  OlIBTBB* 

wpwitutrf  at  fig.'Gt  pittte  IV,  Iws  an  iron  recep* 
taoicw  ilf  gromid  into  mot  end  of  it,  uid  famished  with  a 
gronnd  stopper.  This  receptacle  contains  from  tiro  to  threa 
onneea  of  potash  (pure  potash)  that  has  been  in  fosion* 
Very  clean  iron  turnings  ^are  placed  in  the  middle  of  the 
barrel  D9  which  is  heated  to  whiteness ;  and  the  potash  is 
kept  cool  till  this  temperature  is  attained.  The  potash  is 
then  slowly  fased^  and  it  passes  through  a  hofe  in  the  re« 
oeptacle  upon  the  turnings*  The  heat  is  kept  up  till  gaseous 
natter  ceaaca  to  come  over.  Th^  extremity  of  the  tube  B 
is  kept  cool>  and  in  this  the  potassium  collects.  Common 
air  is  prevented  from  entering  by  a  glass  tube,  C»  which 
anpports  the  'Wisight  of  a  column  of  mercury. 


] 


VIIL 

i*ofi  qfo  refieeHve  Goniometer.    By  William  Htdb 
AYoLLASTOK,  tt. D.  Sec.  R.  S*. 


F- 


CirrsttllofN^ 


ROM  the  advances  that  have  been  made  of  late  years  in 
ciystallography»a  very  large  proportion  of  mineral  substancea 
aln^s^iTd*  ™*y  now  be  recognised ,  if  we  can  ascertain  the  angular  di- 
canoed.  mensions  of  their  external  forms,  or  the  relative  position  of 

those  surfaces^  that  are  exposed  by  fracture.  But  though 
the  modifications  of  tetrahedrons,  of  cubes,  and  of  those 
Other  reprular  solids,  to  i^hich  the  adventitious  aid  of  geo- 
metry could  be  correctly  applied,  have  been  determined 
with  the  utraost  precisictn,  yet  it  has  been  often  a  subject  of 
regret,  that  our  instruments  for  measuring  the  angles  of 

'^  ..     crystals  are  not  possessed  of  equal  accuracy,  and  that  in 

BotagoodiQ-      '  ,   .         ,  .  ,,  .         ,      ■     .  , 

ftruinwtfor     applying  the  goniometer  to  small  crj'stals,  where  the  radius 

fn^nuriug  tht  Jn  contact  with  the  surface  is  necessarily  very  short,   the 

Tahstiil  waiit^  "J^asures,  even  when  taken  with  a  steady  hand,  will  often 

Wf-  deviate  too  much  from  the  truth  to  aid  us  in  determining 

the  specie?  to  which  a  substance  belongs. 

A  means  of  remedying  this  defect  has  lately  occurred  to 

me.  by  which  in  most  cases  the  inclination  of  surfaces  mav 
Th'H  defect  ^ 

tupiiied.  ^  pj^.j^  Y^^^  fori8C9,  p.  2b!i. 

be 


KCFtECTITE  eoKKmETBR.  }^ 

he  tnnaDTed  us  exactly  at  is  wauted  Tor  common  purposes, 
wbvn  the  surtiiriid  are  tulficieetly  smooth  (o  reHetl  a 
met  inia^  of  disi*nl  objecl:*.  the  poBition  of  faces  only 
■fy  or«D  inch  in  breiiJth  may  he  dMermioed  vtth  aa  much 
prMiion  BS  those  oruny  largt;t  irystals. 

For  this  ptttpwr,  lh«  lay  of  li^^ht  reilectfU  fioin  ihe  stir-  By  ming  * 
fcce  is  aaploytd  as  radius,  iu»tead  of  the  surface  itself,  and  |,'"f''^'"^  "* 
■iCcordinf^iy  for  a  i-ailiua  of  Vn  of""  intb,  wemay  suljstitute 
cttber  the  disluiice  of  the  eye  from  the  cryuljil,  wliich  would 
Bitnrally  be  about  twelve  or  iilleea  ijicht:?  ;  or  for  greater 
anruravy  we  may,  by  a  lecoDtl  niude^  substitult:  the  tlJHtance 
of  objects  Bi^en  at  u  hundred  or  more  yards  fri-m  us, 

The  tiulfument  which  1  use  couiUBttf  of  a.circle  gTHduutedlnsvmmenid* 
oD  its  edge,  and  mounted  ou  a  lioriionial  itxlei  Hupporled  "^' 
hf  sn  upright  piilur  (PUte  V.)  This  aile.  t>«ing  perforated, 
»d  nits  the  pBHSBge  ofa  smaller  axle  through  it,  In  which  any 
riTstal  of  moderate  aize  may  be  attached  by  a  piece  of  wax, 
witli  its  edge,  or  inlersertioii  of  -the  surfaces,  horizuutal  ahiJ 
parallel  to  the  axis  of  lalition. 

This  position  of  the  crystal  is  &rst  adjusted,  so  tJiati  by  Mai'u.d  of 
laming  the  smaller  axle,  each  of  the  two  aurfnccs,  whose  """2"' 
iucltnalion  is  to  be  mcasuredi  will  reflect  the  same  hght  to 
the  eje. 

The  circle  is  then  set  to  tero,  or  1 80°,  by  i 
tacbed  to  the  pillar  that  supports  it. 

Tbe  small  axl«  is  then  turued  till  the  further 
flectalhelight  of  a  caudle,  or,  other  definite  object 
and,  lastly,  [the  eye  being  kept  steadily  in  the  >i 
tbe  circle  ia  turned  by  its  larger  axle,  till  the  er 
rcflecu  tbe  same  light.     This  second  surface  is  thus  ascer- 
lataed  to  be  in  the  same  posilioii  as  the  former  surfuce  hud 
b««n.  .The angle  througfa  which  tbe  circlu  lias  moved  is  in 
bet  the  sapplement  to  the  inclin«ti«ii  of  the  surfaces;  but 
u  the  grsduations  ou  its  margin  are   numbered  accordingly 
to  on  irjverted  order,  the  angle  is  correctly  shown  by  the  in- 
dck,  without  need  of  any  coniputalion. 

It  may  here  be  observed,  that  it  is  by  no  means  necessary  f^ 

to  "have  ■  clean  nniform  fracture  for  this  application  of  Ihe  inci 

laMrument  to  the  structure  of  laminated  sobstauccs ;  for',"^^ 

■see  all  those  small   portions  of  a  shattered  nirface,  that  li. 

Vot-  XXV M*R.  1810.  0  '      ,      are 
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e  place) 
)ud  surfuce ' 


mm  pmllel  to  oneanother  (though  not  ia  the  Mine  plane),' 
gliiten  at  once  with  the  laoie  light,  the  aogle  of  an  irre-^. 
gaUur  fracture  may  be  detetrmined  nearly  as  well,  as  when 
the  reflai^ng  fragments  are  actually  in  the  same  plane. 
SbmII  enoar        In  this  method  of  taking  the  measure  of  an*angle,  when , 
fmmpvslbx*  ^^^  ^^  ^^^  candle  are  only  ten  or  twelve  inches  distant,  a 

small  erfour may  arise  from  paraltax,  if  the  intersection  of' 
the  planes  or  edge  of  the  crystal  be  not  accurately  in  a  line 
wUh  the  axis  of  motion  * ;  but  silch  an  errour  may  be  ran*  < 
dared  insensible,  erenin  that  modenf  using,  the  instmmentf . 
hf  due  cara  in  pladng-the  crystii ;  and.wb^n*  the  spviaces 
are  sufficiently  smooth  toveflect  a  duti^ct  image  lof ^jiits^  • 
mil  enronr  ApofBt^tbe  siiais'aoiirGe  m^  be  eativsiy  abTiated 
' /by aoothermethodofusingit.  ^'>- 

MiTbaobti-       For  this  purpose,  if^-Mlfye  be  bitaght  within  alMot'an  '' 
*^  ineh  of  the  reflecting  surflioer  the  reflected  image  of  some 

distant  chimney  may  be  selMi  inrerted  beneath  its  tnib-  pldce, 
.  ahd  b^tnmingthe  sCBall4uil^uiiiay^|]iribrottgh|^tbv>coFres* 
.  pond  apparently  with  the  bottom  a€^e  housrfor  with  soma 
other  distant  hofiiontal  line.)    In  this  posviistt  'the  f urflice 
accurately  bisects  the  angle,*  which  the  beij^t  of  that  booaa . 
subtends  at  the  eye  (or  nilhecuit.Jtbe .reflecting  snrface)^.: 
then,  by  turning  the  whole  circle  and  crystal  together^ 'thei; 
other  sniTace,  howeVer  small,  may  b^.  brought  exactly  .into 
the  same  position;  and  the  angle  of  th^ •surfaces  may  thus  * 
be  measured,  with- a  degree  of  precision  which  has  not  hi- 
therto been  expected  in  goniometry*  ' 
Aocuncjr  af        The  accuracy,  indeed,  of  this  instrument  is  such,  that  a 
tlM  mitru-       circle  of  moderate  dimensions,  with  a  vernier  adapted  to  it, 
will  pro)jably  afford  corrections  to  many  former  observations*  i 
I  have  already  remarked  one  instance  of  a  mistake -that  pre*  ' 
vails  respecting  the  connnon  carbooatff  of  likne,  and  I  am  : 
induced  to  mention  it|  because  thitt.substanp<^  U.very  likely^ 

*  I  cannot  omit  mentioning,  that  Mr,  So^erby  had  thought  of  em- 
ploying  refloctiin  for  this  purpose,  nearly  at  the  same  time  as  myself; 
but  did  not  succeed  to  his  satufaction,  in  consequence  of  an  attempt  to  - 
fix  the  position  of  the  eye.  For  when  the  line- of  Mght  is  determined  ^by 
ft  point  connected  with  theftpparotus,  the  raiius^ajployvU  is  tl||reby.  It*.  , 
suited  tu  the  extent  of  the  instrument,  and  thjs  erruur  (r^pfk  g^Uox'is 
msni^tly  incrvsse4*  rf  ^ 
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to  be  employed  as  attest  of  the  correctness  of  sucn  a  ironic- 
meter,  by  any  one  >^ho  is  not  convinced  of  its  accuracy 
from  a  distinci  conception  of  the  principles  of  its  construc- 
tion. 

The  iDclinotion  of  the  surfaces  of  a  primitive  crystal  oT  Mistake  in  the 
carbonate  of  lime  is  stated,  with  great  appearance  of  preci-  f"*^'**  **f  .P**^' 
ftion»  to  be   104*  28'  40":  a  result  deduced  from  the  sup- corrected b>  it, 
posed  position  of  its  axis  at  an  angle  of  45^  with  each  of  the 
surfaces,  and   from  other  sedncing  circumstances  of  appa- 
rent harmony  by  simple  ratios.     But  however  strong  tht 
presumptiou  might  be  that  this  angle,  which   by  m^asuf^ 
ment  approaches  to  45**,  is  actunlly  so,  it  must  nevertheless 
be  io  fact  about  45°  20';  tor  I  tind  the  inclination' of  fVie 
surfaces  to  each  other  is  very  nearly,  if  not  accurately  105%  ^^^  *"*^*  ^ 
as  it  was  formerly  determined  to   be  by  Huygens*;  and  Jjg^,ur«  of 
since  the  measure  of  the  superticial  angle  given  by  Sir  Huy gent  an* 
Isaac   Newton  t    corresponds    ^ith    this   determination    of 
Haygens,  his  evidence  may  be  considered  as  a  fni^her  con- 
firmation of  the  same  result ;  for  it  may  be  presumed,  tnbl 
be  would  not  adopt  the  measures  of  others,  without  a  cahe-  .     , 

ful  examination. 

In  the  annexed  plate,  ' 

a  6.  Is  the  principal  circle  of  the  goniometer  graduated  Explanation 
on  its  edge.  ^^  ^^^  P^»*^- 

cc*  The  axle  of  tlie  circle. 

cf.  A  milled  head  bv  whirh  the  circle  is  turned. 
€€•  The  small  axle  for  turning  the  crystal,  without  niov- 
injj  the  circle. 
y.  A  milled  hend  on  the  small  axle. 

g,  A  brass  plate  supported  by  the  pillar,  and  gradunted 
as  a  vernier  to  every  five  minntt  s. 

h.  The  extremity  of  a  pma'.l  sprin<x,  by  whicli  'lu'  circle  it 
stopped  at  180*,  without  the  tioulile  of  reading  off. 

li  and  kk.  Are  two  centres  of  motion,  the  one  horizontal, 
the  other  vertical,  for  adjusting  the  jionlion  of  a  crystal :  one 
turned  by  the  handle  /,  the  other  by  the  milled  head  m. 
The  crystal  being  attached  to  a  screw-head  at  the  point  n 

•  Huygcnii  Opera  Reliqua,  Tom.  I,  ]>.  70— -Tract,  de  Lumine. 

•f-  Ntfwion's  Optics,  8vo,  p.  329,  Qu.  'Jb,  concormrig  icoliiuJ  crystal.   ■ 
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(in  the  centre  of  all  the  motions),  with  one  of  its  surfaces  «i 
nearly  parallel  as  may  be  tor  the  milled  head  m*  is  next  ren- 
dered truly  parallel  to  the  axis  by  turning  the  liandle  /  till 
the  reflected  image  of  a  horizontal  line  is  seen  to  be  borir 
^ootaK 

"By  means  of  the  milled  head  /» the  second  surface  is  then 
^fttught  into  the  position  of  the  first,  and  if  the  reflected 
ivsa^  from  thb  surface  is  found  not  to  be  horizontal,  it  is 
rendered  so 'by  turning  the  milled  head  w,  and  since  this 
lOOfion  is  parallel  to  the  first  surface,  it  does  not  derange 
^  preceding  adjustment.  ' 


<;    .1. 
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J^minrkt  np^m  M^Uorohgj^ ;  unih  u  ^fedmen  of  u  new  Me- 
K^ro&yKo/  TflMfti    By  J.  BosTOGK,  itfl  D. 


tsorologyof 
gnntuMw 


It  mwt  be 
founded  on 
obierTAtioQ. 


T  part  of  the  science  of  meteorology,  which  consists 
FrsAcdta  me*  Jq  predicting  the  changes  of  the  weather,  is  not  only  intei» 
resting  from  its  connection  with  the  great  operations  of  na» 
,  jHlT^^hut  is.also  in  itself  of  obvious  practice)  utility*  It  has 
accordingly  engaged  the  attention  of  many  philosophers ; 
and  numerous  attempts,  some  derived  (rom  hypothesis,  and 
others  founded  upon  supposed  experience,  have  been  form- 
ed, to.  lay  down  a  set  of  rules,  which  might  apply  to  the  va- 
nous  circumstances  that  present  themselves.  The  basis  of 
these  rules  must  be  observation  ;  and  it  is  from  a  conviction 
of  this  truth,  that  many  scientific  men,  in  different  parts  of 
the  world,  have  assiduously  employed  themselves  in  forming 
what  are  called  meteorological  tables.  But,  I  think,  I  may 
venture  to  assert,  that  the  benefit  derived  from  these  tables 

The  bencflt      ^f  observations  by  no  means  corresponds  with  the  trouble 

mriting  from  :-,,  ,,  ir 

meteorological  that  has  been  bestowed  upon  them.     After  marking  down 

uble*  not  %«t  t},^  heisht  of  the  barometer  and  thermometer,  noting:  the 
mnfwerable  io_.         .®         .^  ^   .         .,         .  .'  ". 

their  trouble,    direction  and  force  of  the  wind,  and  measuring  the  quantity 

of  rain,  for  years  together,  it  does  not  appear,  that  the  ob- 
.  server  is  in  any  decree  enabled  to  determine,  whether^the^ 
nei^t  day  will  be  fair  or  foul,  calm  or  stormy.     On  the  con- 
trary 


Irary  »e  koow,  that  there  are  many  persons  who  are  ij^o- 
rtlnt  of  all  Ihe  primriples  of  ncitnce,    and  have  tifvi"  Mste- 
naticallr  studied  the  subject,  who  have  notwithstanding^'"'''''"'*** 
amved  at  that  practit-nl  knowledge,  which  gives  the  study  Th«idnnigp 
lis  pHnfipal  value.     1   now  refer  to  farmers,  sailors,  and  "^ «'«■"*• 
such  other  per«oiie  ns  are  led  by  their  occupations  to  spend 
nach  of  ihetr  time  in  the  open  air ;  and  to  whrnn  a  know- 
led^  of  the  changes  of  the  weuther  i«  of  immediate  impor* 
buice.     Every  o  le  who  has  conversed  much  with  these  per- 
■OM  mnst  kno«,  that  ihey  have  acquired  great  sagacity  in 
predtdrfiK  these  chnn^es  ;  and  yet  it  iiiifortunately  happens, 
tlrnt  their  knowledge  is  of  little  u*e  to  any  one   but  (hem-  B„,,HUk„„w. 
selves,  not  bein^  in  the  linbit  of  conversing  upon  the  sub>  l^^e  is  con. 
jeet.  «nd  having  accjnireii  their  ideas  solely  by  the  exercise  j"^jju°]'  ^ '" 
of  their  own  fftcolties  they  are  often  absolutely  unnble  to 
ronvev  to  any  one  else  the  reasons  by  which  their  own  jnd^ 
ment  has  been  determined.     It  is  now  some  yeitrs  since  1 
berame  impressed  with  this  view  of  the  subject,  and  "ince 
1  resolved   to   emlenvour  to  imitate   the   melhoH    hv   which  Th"e  two 
this  pTOCtical  knowlcdije  appi-nrs  to  be  obtained,  and  at  the  "'; ''"  '.'  '*• 
Mme  time  to  frame  a   nnmenrlHtiire,   by  whii'h    I   mieht  he  i.-dg.   mighi 
•ble  to  convey  my  idens  to  others.     Although  my  mode  of''=  """'"''*^' 
life,  M  m  resident   in  the  middle  of  a  large  town,   hfls  been 
nnftraurabte  to  snoh  pursuits,  yet  I  think  thai  t  have  been 
not  altogether  nnsucccssful  in  my  oitcmp'.  ;  some  points  of 
importance  I  consider  myself  as  having  ascertained,  and 
many  more  havi?  suggested  themselves,  which  a  longer  series 
dT  observations  must  confirm  or  refute. 

My  plan  of  observation,  as  it  appears,  essentially  conoists,  Attcmpl  lo  rf- 
fint,  in  paying  a  constant  attention  to  atmospherical   phe-  f**'  ''"'■■ 
■KMnena  of  all   kinds  ;  and  secondly,  in  adopting  n  nomen- 
clature, by  which   these   phenomena   may  be  accurately  re- 
corded, and  by  which  the  observation!)    made  at   diSerent  ,.^ 
times,  and  in  different  places,  may  be  compared  loijether.  '^ 
^n  the    meteorological  journals  which   have   been  hitheilo 
'  pnblished,  either  by  learned  societies,  or  by  indiridutila,  we  ^^^^^  meiea. 
have  had  the  height  of  the  barometer  and  thermometer  taken  rclngicil  or 
at  two  or  three  stated  periods  in  the  course  of  the  day,  the  ""' 
degree  of  the  hygiometer  \n  frcqnently  uddrd,  the  quantity 
of  rain  that  has  fallen,  th«  force  and  direction  of  the  nijid, 

aiid 
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and  occatioiially  there  are  subjoined  to  these  a  few  rerf 
l^eneral  remarks,  at  to  the  cloudineM  or.bnf^tne88  of  the 
atmtophere,  tlie  pretence  of  fogt,  mittH,  &c.*    It  it  ner 
.    doobt  necettary  and  desirable  tcr  uscertuin  these  points; 
-  -bol'tbey  are  very  far  from  being  the  most  important  objects 
Most  impor*    of  attention.    What  I  have  been  in.  the  habit  of  considering 
meteoivUf  J.   **  **>cl^  ^^^  ^^^  ^^  nature  and  shape  of  the  clouds»  and  the 
*  progressive  changes  which  they  are  undergoing ;  secondly, 
tlse  relative  state  of  the  barometer^^whether  rising  or  falling, 
mi  with  what  degree  of  rapidity;  and  thirdi}',  the  relative 
slate  of  |he  wind,  whether  increasing  or  diminishing,  whe- 
^      .  ^ther  it  has  lately  changed  its  direction,  and  from  what  point 

it  proceeded  before  its  change.    These  are  the  objects  to 
which  the  attention  should  be  uniformly  directed,  and  which 
may  be  considered  as  the  basis  of  all  meteorological  pre- 
dictioni.    There  are  also  a  number  of  accessary  circum* 
Oihsr  clitam-  stances,  that  may  be  occasionally  emplo3'ed.   Of  these  some 
^Bcatobs    of  the  most   important  are,    any  sudden   or  remarkable 
.  .< .       changes  in  the  temperature  or  humidity  of  the  atmosphere; 
^;  the  aspect  of  mountains  or  other  distant  objects;  the  ap* 

pcarafice  of  the  horizon  as  contrasted  with  that  of  the  higher 
ffgions of  the  atmosphere;  the  state  of  the  air  as  to  fogs, 
nists,  dew,  haze,  *  &c. ;  the  electric  state  of  the  air ;  the 
manner  in  which  sraolce  is  aflected  in  passing  from  chimney 
tops;  and  the  state  of  evaporation  fioin  the  i^urfiice  of  the 
earth.  It  will  be  evident,  that  to  enter  into  a  full  descrip- 
tion of  nil  the  modi6cation8  and  varieties  of  these  different 
phenomena  would  require  a  long  distsertation  ;  my  present 
object  is  however  merely  to  offer  n  specimen  of  my  diary, 
and  to  accompany  it  with  such  explanations  as  may  render 
it  intelligible,  and  at  the  same  time  illustrate  its  princi- 
ples. 
Spscimso  of  a  I  have  selected  as  a  specimen  of  my  diary  that  part  of  it, 
^^7*  which  contains  an  account  of  the  weather  in  September  last, 

as  it  was  marked  by  many  striking  chancres,  which  will  give 
me  an  opportunity  of  explaining  acvctuI  different  parts  of 

*  Sec  the  Journal  publlshrd  by  the  liayA  Society,  tbit  in  the  Jouraal 
He  Physique,  that  in  the'BihrK^tiicque  butunnitiuf,  Btn:*s  Mcteorolo- 
gical  Tablet,  the  table  pirblislKx!  in  (hi.«  v%ork,  in  the  Athtn-<s:um,  nn:I 
ia  ibc  Pbilo^phicsl^  Moufhly,  aiul  Gestttcmun^i  Magazines. 

my 
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y  srrtem.  1  must  observe,  that  neither  this,  nor  any  other 
■Tt  of  niy  diart-,  is  in  what  I  consider  be  a  perfect  stiite; 
mj  observations  were  neeessurily  interrupted  from  a  vuriety 
r  causes,  and  it  is  iniposaible,  that  any  one  not  residing  in 
|Bfe  country,  and  being  muth  in  the  ojien  air,  could  pay  that 
SORsiHnt  attention  to  ulmosptierical  phenomena,  which  1  re- 
pirtl  as  so  iraiiortaiii,  1  may  premiie,  that  the  preceding  Wsither  of 
month  of  August,  although  wet,  was  remarkable  rather  for '^"'"^ '*"*■ 
the  frequency,  thun  the  bug  continuance  of  the  rains  ;  it 
was  a  hiid  hnrvest  inoiilh,  but  might  liave  pasEcd  for  season- 
able spring  «enther  ;  the  temperature  van  low,  but  uni- 
Sbxm.  Towards  the  end  of  the  month  there  vere  some 
Karmer  and  drier  days,  and  the  farmers  began  to  hope  that 
a  liue  autumn  was  commencing;  the  event  however  proved 
extremely  contrary  to  their  expectations. 


Septembge,  180$. 


some    light    clouds, 
I  Continued  all  the  day 


tr9-7-2—  Tarti^lty 
nearly   fa! 
nearly  clear  and  calm  with  «  gentle 

3g-g5 —  breeze.  |  Evening  clear  and  calm  ;  a 
very  pleasant  day.  Mountains  clear, 
but  light.  No  tufts  or  lines,  but  a  feiv 
smiill,  round,  dark  clouds  ;  aftemooa 
transparent. 

29'CO —  Uniformly  cloudy,  gentle  breeie.  [  Af- 
terwards some  breaks,  the  breeze  in- 
creased.  At  noon  some  rain  came  on 
for  2  honra.  Afternoon  cleared  parti- 
ally, and  wind  went  to  E.    Then  some 

gg-50 —  heavy  broken  clouds,  and  an  imperfect 
arc  between  E  and  W.  |  Evening  wind 
high,  partially  clear,  driving  showers  in 
the  night. 

Fresb  breeze,  heavy  clouds,  tendency 
to  rain.  1  Forenoon  more  clear  and  lesi 
windy.  Afternoon  a  heavy  shower,  thea 
partially  clear  and  a  gentle  breeze.  | 
Evening  some  lightning.  The  state  of 
tbe  clinotphere,   which  produced  the 
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aqoaU  of  the  dd,  qow  changed,  but 

.     wi|id.rtjIlR.   .         .       ■    *        ^ 
99*5d     '  Pkirtially  'cfear,  breeze,  dense  clouds.  1 

Foreii5)on  partially  clear,  wanp,  plea- 
tant,  gentle  breeze*  Then  became 
cloQdjr  and  continued  so  the  rest  of  tbf 
^*53  daj,  nearly  c|Um.  Tendency  to  rain  in 
tIie*afterboon*    In  the  forenoon  a  pre- 

apttaling  arc  S  toN,  in  the  aftempon 

went  to  Ip]^.    Smal)  Gontignous  so|^ 
Wo;    clouds  J   Q'lPy^    r^Pf^^J   friffff 
SE«  I  Evening  i^ifkp  f^^'P^  nnifora^lf 
cloudy* 
NE^     S9*4$—  tfjoiformly  X;lou|^  an^  j^dm.  [  Coi^ti- 

*  nued  atltlfeday  uniforipl;,clqudjr,ex* 

cept  a  short  time  about  noon/    Almost 

.^ilecaloit  wind -went  qaite  round  to 
Wj  St  <u>d  again  ip  NE.    Afternoon 

90*41      ry^^':  ^®iSk)V.   Evening  dark  and  calm. 

^*4i—  Rain  in  the  night,    cloudy,    calm.  | 

(3rew  i^artially  clear  about  noon^  and 

at  3  P.  si*  a  gentle  breeze  sprang  up 

.'      .    i    .  'i  ^p|i,NN.W*    Plfasanty  but  close  day. 

NN.W\  ^*28—  Evening  a  good  deal  of  lightning  and 

*  "      some  heavy  showjers. 

2   ENE    29*23 —  Cloudy  with  sofne  breaks,  nearly  calm. 

*  Forenoon    g-rew    partially   clear»    and 
29' 1 6      breeze  increased.   At  noon  hea\y  feliow- 

ers;  then  partially  clea>,  gentle  breeze, 
E  29*20.+  lightning  jn  th^  afternoon.  |  Evening 
^  brigiit,   alipost   perfectly.. clear,  gentle 

breeze.  The  barometer,  which  had 
been  falling  almost  uniformly  for  the 
last '  seven  days,  began  to  rise  about 

.29'30-f  Partially  clear*  calm.     Continued  calm 

dynng  i/ie  gr.eate8t  part  6f  the  day  ;  a 

gentle  breeze  tVom  NNW  in  the  after- 

.  nfojpkj,    (n  the.  ^renoon  there  was  a  pre- 

.,, :  :  V   I.'.        -  .L  ^ilpi^«^  atf  ^^^  ESEI     Gridually 

•  grc^ 


!■•  ' 
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grew  more  clear,  and  in  the  afternoon                             1 

nearly  so ;  dissolving  consliliition  ;  plea-                             | 

NNW 

29'38+  sa..t  Jay.  |  Evening  bright.  Lightning                            J 

' 

in  the  night.                                                                         M 

W 

^g'-t^^  Cloudy,  .Ihick  body  at  clouds  moving                            | 

before  the  wind;  breeze.  |  A  tendency 
to  clear  early  lu  the  forenoon,  but  agnln 
became  cloudy,  and  about  uoon  a  little 

nw 

29-62  + 

rain.     Afternooa  round  shaded  body  of 
clouds  moving  before  the  wind.    Cold, 

clouds  at  eun-set.     Sout  day. 

s 

29-56- 

Bright,    nearly    clear,   geolle   bree7e. 
Some  lines  fiom  \V  to  £.  |  Large  roll- 
ing clouds  began  to  form  about  g,  gra- 
dually grew  nioie  cloudy  ;  at  l-Z  it  be- 
gan  to  rain  and  rained  for  2  or  3  hours.                       1 

w 

29-55 

About  3   I',  M.  wind  went  to  VV,  at 

lirst   u  breeie,   then  grew  more  calm.                        » 

Became     more     clear.  |  Evening   very 

clear  and   calm.     In  the  afternoon   an 

imperfect  wreathed  arc  from  NW.                                        1 

w 

29'5e-t-  Cloudy    »ilh  breaks,    brtrae.  |  Conti-                              | 

nued  bo  during  the  day,  generally  bright 
witli  large  clouda,  bometimeij   rounded 
and  rolling,  ftometimes  heavy  and  bro- 

w 

29-66+ 

ke[i.     Cold  breeae.  |  Eveoiiig    cloudy, 
breeze. 

a    w 

29-6a+ 

Bright,    partially   clear,    cool    breitzct 
Clouds  rather  broken,  moving  before 
the  wind.  {  Continued  all  the  day  bright. 

tome  heavy  clouds,  breeze,  inclined  to 

ws^v 

29-70 

«(]ually.  (  Evening  bright,    clear,    with             ^ 
some  heavy  clouds;  nearly  calm.     At 
etu>»et  wind  went  more  towards  9.  Thjt 
mnruing   seemed   like   a   clearing  day, 

parent. 

SSE 

29-09- 

Fartiully  clear,  gentle  breeze.  ]  Clouds 

increased  in  the  forenoon,  and  at  noon 

uniformly 

k 

■ 

^^M»  if.  '^a^^^  T^^^^^^^^^^B 

jlOS  uvAmKt  ov  mnowotoar* 

unifermly  cloi^df  .      Heavy  And   gray 

atmof  phere,  shaded  towards  the  horizon. 

. About  3  befcaii  to  rain,  and  continned 

8SE    89*56-—  morewleftt  all  the  afternoon  and  even- 

'  ing.    Cold  and  fresh  brene. 

14  SE      99*53      Partially  clear,  gentle  breeze.  |  In  the 

'  forenoon    irregular     tufks,     generally 

pointing  to  W.    Shower  about  noon* 

At  I  wind  went  to  Ef  clouds  dense 

ENB     89*74-1-  ftnd  broken,  now  more  clear,  j  Evening 

.  ^  Tery  clear,  atartight,  gentle  breeze ;  in 

(be  aftereooD  irregular  tufts  tending 
.  toN. 

15  KE     89*98+  Pkirtially  clear,  calm,  veering.  |  In  the 

'  fofieooon  dense  clouds.    In  the  after* 

'    •    noon  an  arc  from  I^NW,  with  soma 

flocks  pointing  to  E.     Gentle  breeze 

'■'•  UNW  90^      from'NNW.  |  Evening  cloudy,  nearly 

•    '     •  •    •  calad* 

M      S        ^9*98—  Unifbrihly  cloudy,  nearly  calm.  |  Mis- 

*  ^raitt  came  on  at  8,  and  continued  for 

8  hipurs.  About  10  wind  webt  to  W, 
and  became  a  fresh  aind  squally  breeze ; 

'    *-       tendency  to  clear  at  noon.     Mountains 

black   and  large;   a   low    stratum    of 

clouds  moving  rapidly  from  SW.     In 

W      89*85       the  afternoon  thick  rain,  squally  breeze. 

' •*  Even) ng  partially  clear  and  more  calm* 

17      W      99*85       Large  heavy  clouds  slowly  moving  be* 

*  foi-e  the  wind.  |  Showers    during   the 
<  day,  clouds  with  some  breaks,  breezt*. 

W      89*85       In  the  afternoon  cleared,  and  the  cven- 

*  ing  was  bright  aud  nearly  calm. 

!•     SSE     89*65      Seemed   to  have  rained  much  in  the 

*  night,  now  heavy  rain,  uniformly  clou- 
'   ■  dy,  nearly  calm,  clouds  inoviiig  rather 

rapidly  from  8£.  |  Rain  continued  un- 
til noon,  then  showers.  Wind  went  to 
W, 'barometer  continued  falling  rapidly. 
Partially  clear,   large  clouds  floating 

mi 


■ 
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on   a   gray  ground.     Wind  si]ually  in 

•'  \v 

29-26+   the  afternoon ;  nbout   fi   became  liigh. 

*■'■' 

and  at  10^  grew  a  violent  atorm  ;  baro- 

meltr  began  to  rise  about  10. 

WNW 

9<>-SG{-   Some  squullyshowerB  in  the  night,  Ht'ill 

• 

wiiidy,   partially  clear,   clouds  moving 

from    NW.  |  In    the    forenoon    heavy 

showerfi.      About  noon   became  more 

WNW  S9'63+  clearandcHim;  aftenioon  bright, gentle                               | 

' 

breeze.  |  Evening  nearly  calm,  at  finrt 

nearly  clear,  then  more  tloudy. 

SE 

2!)'27 —  Heavy  rain,   uniformly  cloudy,   nearly 

■ 

W,  breeze,  partially  clear,  with  oeca- 

■ional  heavy  showers.  |  In  the  evening 

W 

25'<KH-  the  wind  went  to  W,  became  high  with 

• 

squally  showers.     Barometer  had  fallm 

•54  in  24  hours,  now  tends  to  rise. 

^V 

29-53+   Still  hii;h  wind  ;  bright,  partially  clear, 

• 

large  dense,  shaded  clouds,  moving  be- 

fore the  wind.  ]  Continued  bright  with 

large  clouds,  breeze.     Barometer  had 

risen   -44  in  12  hours,  but  about  noon 

ssw 

29'.5e—  tended  to  fall.     Afternoon  lines  point- 

* 

ing  to  W ;  then  grew  uniformly  cluudy 

and  precipitating,  gentle  breeze. 

s 

29'33+   Rain  in  the  night,   and  wind.     Now 

* 

rain,    uniformly  dull,  breeze.  |  About 

10  cleared  partially  with  a  breeze;  at 

sw 

3fl-43       noon  went  to  S\V  ;  during  the  rest  of 

• 

the  duy  sometimes  bright,  sometimes 

considerably     clouded,    preciiiitating. 

s 

a9'40—  Wind    returned   to  S  in  the  evening. 

' 

tufts,  the  ends  pointing  to  SE;  wheu 

the  wind  went  to  SW  the  tuft*  all  dis- 

^1 

appeared,    and    white    rolling    cloud* 

^^^^H 

^■M-  fiurmed.     In  the  aft«rDO«D  an  impcTfect 

^^^^H 

^^■iwc  rr»m  SW. 

1 

^^K. 
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9$  WSW  99^+  Rain    in    the  night;  partially  cleart 
'  doudtilowly  iQovingiroinSW.  |C!on- 

tiDued  so  until  noon*  then  it  grew  more 

cloudy^  and  then  a  heavy  shower*  Wind 

W        1^*55+  went  to  W  and  was  high  for  some  bonra, 

X  ^'*  A  heavy  shower  between  4  and  5  P.M. 

Then   became  more  clear  and  calm, 
large  clouds  moving  before  the  wind ; 
gentle  breeze*    Lightning* 
tA  80*644-  Very  heavy  showers  in  the  morning, 

calm*  I  P^some  time  partially  clear; 

^89*^7      then  heavy  rain  for  a  considerable  pait 

of  the  forenoon*    Large  shaded  clouds, 

SW      $9*64 —  calnD*    Afceraooo  gentle  breeze,  plea- 

*  lant*  I  Evening  more  cloudy  with  show- 
ers, nearly  calm*    Lightning* 

95    W       90-564-  Bain  in  the  night,  still  showery;  par* 

'  tially  dear,,  broken  clouds,  breeze.  | 

.    ^  WNW  99*73-1-  Intheaftemoonsomeheavy  rain, breeze* 

*  In  4h^  forenoon  an  imperfect  precipi- 
tating ore  from  S  W,  with  rolling  clouds 
moving  bcnPore  the  w^ind ;  mountains 
clear,  not  dark.  |  Evening  bright ; 
round  clouds  slowly  moving  before  the 

,  wind,  dissolving  ;  nearly  calm. 

S6    W        39*81       Rain  iuthe  night;  partially  clear,  clouds 
'  heavy  aud  broken,  moving  slowly  before 

the   wind.  |  During  the  day  irregular 
SW      S9*50—  breeze,  pleasant.  About  noon  long,  irre- 

*  gular  wreathed  arc  from  N N W  to  SSE, 

some  crossing  lines  pointing  to  SW. 
Afternoon  more  cloudy,  precipitating 
sky,  a  little  rain,  irregular  breeze. 

97  .  W        S9*l&'-*  Rain  in  the  niglrt,  which  still  continues ; 
*  •  uniformly  cloudy  with  breeze.  |  Fore- 

noon wind  rose  and  for  some  hours  was 
very  higbi  with  violent  showers  of  rain 
.  NNW    99'5^4'  and  hail.     About  4  wind  abated,  went 
.  ^  to  N,  atmosphere  cleared,  and  became 

dissolving. 

4 
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di:jso!ring.  |  Eveuing  cool,  frpfth  breeie 
from   NNW;  bright  ^i'''  w"«e  densB 
*  clouds. 

»  NW  39-68+  Windy  in  tlie  n'lght.sliU  continues  to; 
purtially  clear,  dense  aiid  broken  clouds 
moving  before  tlie  wind,  |  During  the 
NW  2983+  day  cold  fresh  breeze;  partially  clear, 
*  large  shiided  clouds,  some  flyiug  bIiow- 

ers.  I  Eveniiii^  more  calm  and  clear. 
t  NNW    20S5       I'artiuUy   deiir,  deiwe  clouds  moving 
slowly  before   tlie   wind,  j  During  th« 
daysometimW   bright,  pnrtially  cleur; 
29'82—  Forenoon  fefthered  arc  from  N  ;  lower 
Btratam  of  clouds  moving  slowly  from 
W;  muddy   with   dark    rluuds  in  N.  { 
Evening  cloudy,  culm.  Iteverti;  resoir- 
f„Sd.y. 
29*70+   Uniformly  cloudy,  nearly  calm.  |  Mild, 
miity  rain   for  2  or  3  hours  in  the  fore- 
Doon;  about  noon  wind  went  to  VV, 
fresh  breeze  sprung  up  and  it  cleared; 
wind  then  went   to  NW,  grew  bright, 
NNW    29*89+  cleuf,  and  nearly  calm.  |  Evening  bril- 
litiut,  a  few  clouds,  nearly  calm,  dis- 
solving. 


The  diary  consisits  of  two  columns,  the  first  for  the  di- Di,ry„p|,i, 
r«ctioii  and  force  of  the  wind,  the  second  for  the  height  of '^■ 
ihe  barometer,  and  to  these  is  appended  a  large  space  for 
nccaniooal  remarks.      For  the  direction  of  the  wind  I  think 
il  sufficiently  minute  to  divide  the  compass  into   IG  points  i 
X.    NNE,    NE,    ENE.    E,    &e.  for  the  other  quarters,  wind. 
The  force  of  the  wind  is  comprehended  under  tt  general 
terms,  nhlch  have  each  their  appropriate  figure.     1,  culm  ; 
3,   rjeurly  culm;    3,   gentle  breeze;    4,   bieeze;    5,   fresh 
lirr«z«;  6,  windy;  7,  high  wind  ;  8,  violent  siorm.     There 
■re  aome  other  circumstances  connected  with  the  wind,  whe- 
tlwr  the  force  be  uniform,  or  whether  it  he  irregular,  what 
il  itsoslly  called  squally :  whether  it  he  increasing  or  dimi- 
iiulnng  at  the  timu  of  the  observalion ;  nhelhei-  it  blow 
■teadiljr 


-:? 
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steadily  firoin  one  point,  or  Teer  about ;  whether  it  shift  ir- 
,  regularly:  or  refolve  gradually;  and  lastly,  whether  it  ap^ 
pear  to  extend  high  into  the  atmosphere,  or  only  affe^  the 
lower  stratum. 

Biionelsr*  The  height  of  the  barometer  is  noticed  between  8  and  ^ 

in  the  morning,  and  at  thejKame  hour  in  the  evening;  but 
its  absolute  height  is  of  little  consequence,  unless  we  kBO# 
whether  it  be  rising  or  felling,*  when  it  began  to  rise  or  fall, 
and  'also  what  connection  there  is  between  these  circum* 
stances  and  the  direction  of  the  wind,  and  the  shape  and 
appearance  of  the  clouds.  The  following  case  will  illustrate 
the  greater  importance  of  relaihe  than  of  absolute  observi* 
.  tions  upon  the  subject.  Suppose  that  nothing  was  known 
of  the  state  of  the  preceding  day,  but  in  the  morning  we 
find  the  barometer  at  99'759  its  medium  height,  the  wind 
W,  a  gentle  breeze,  and  the  sky  partially  dear.  These 
drcnmstances  afford  no  deciuve  indication  of  the  probable 
state  of  the  day,  and  according  to  the  preceding  appear- 
ances, they  may  aSbrd  either  a  favourable  or  an  unfavour- 
able prognostic.  If  the  evening  before  the  wind  had  been 
*  NW,  the  atmosphere  brilliant,  and  the  barometer  %)*80, 

we  may  expect,  that  the  wind  is  travelling  to  the  S W,  and 
that  rain  will  probably  ensue ;  but,  on  the  cootraiy,  if  the 
preceding  day  had  been  rainy,  the  wind  in  a  southerly 
point,  and  the  barometer  low,  we  may  fairly  hope  that  an 
improvement  will  t^ke  place  in  the  weather.  It  is  in  my  opi- 
.nion  principally  for  want  of  this  plan  of  retrospective  ob- 
servation, that  our  meteorological  instruments  are  of  so  little 
use. 

Cloudf.  The  occasional  remarks  form  by  far  the  most  important 

part  of  the  above  table,  and  upon  them  I  shall  now  proceed 
to  make  some  comments.  The  phenomena  of  the  clouds  I 
consider  as  forming  the  most  important  part  of  my  system 
of  observation,  and  they  require  a  great  variety  of  terms  to 
designate  all  theh*  characters.  They  are  varied  as  to  their 
general  shape,  size,  colour,  density,  height  from  the  surfiice 
of  the  Earth,  and  motion.  Beside  these  there  are  three 
points  particularly  to  be  attendifd  to,  whether  their  bulk  be 
increasing  or  diminishing ;  whether  any  change  be  taking 
place  in  their  character,  and  one  kind  of  cloud  be  gra- 
dually 
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dnxlly  pnsnng, or  beconnn-;  (r.i,vertci!  into  iinotlierspeciw; 

onH  whal  i«  tlieir  relation  Hiih  ''^sl^*'^■t  lo  thi"  state  aud  di- 

r«ctKin  of  llif  wind.     To  enter  into  u  full  detuU  of  this  sab- 

would  aloiir  iK'ciipy  ft  loti)^  'lURcrtxtioci,  1  bhall  raerdy 

ifrorcasion  to  illiiiitrat"  souic  \mn»  uf  it  in  the  explaoa.- 

hidi  I  shall  iri*^  of  tht  siiecimen  of  my  joumal.  In  Appe»n.nce  of 
'Ale  account  of  the  eitnte  of  the  weather  on  the  Ut  of  Sep-  disUDiobjccu. 
terober  I  have  mentioned  the  iipftearanre  of  diiitant  ohjects. 
Tho;*  to  whii^h  1  refer  are  the  mountuina.  which  are  seen 
in  diPfcreiii  direoiioiiB  froiii  ihe  lieiiiitv  of  Lii*er|]Ool.  To 
the  W  and  SW  we  hu*e  a  ton'^'line  of  hills  sitnati;  in  the 
(.-aunties  of  Flint  »iid  Ueiibiiih,  frokU  2U  to  30  miles  dis- 
tant, and  beyond  ibeee  the  kuminits  of  Kome  of  the  Caer- 
nttrruiiahire  niouiiiaina  are  visililt'.  To  the  S  we  hiive  the 
)ii^i  latiAt  in  the  SVV  of  Cheshire,  and  beyond  Ihe^e  are 
iHy  been  the  pt-ak^  of  thi^  Moiilgomeryshiru  inoun- 
To  the  E  and  SE  is  the  rnnge  oMiiiU  that  separates 
luties  of  Vork  and  LancRstt^r,  anil  also  ihofe  in  the 
of  Derbyshire  and  Stnfl<ird shire,  ll  i:<  not  in  many  u- 
luationi.  that  the  spectjitof  has  nn  upporttitnty  of  sei-iiig  all 
these  olijei'tx  from  one  point  of  view,  nor  is  it  often  that  the 
stnte  of  the  atiiionplirre  renders  tii em  all  visible  at  any  one 
lime;  but  it  will  he  perceived,  that  our  siliiatinn  i9  very 
(iifoarabte  for  obtervutiona  of  ihi«  kind.  Dioinnt  ohjecta 
vary  at  tu  their  a^jpar^'at  aizt;,  their  di»tinctaeiiN,  and  their 


sphere  I  Suteofilx 
fficienlly  "'""P'"" 


slates  of  tbe  all 

?iia,    which  are 

the    iintnedi'it 

hoteit,  that  the 

i»piirenl,  and  I 

■   by 


ITnder  the  title  of  particule 
designate  some  pbeim 
aod  character!  !it;r,  h 
doubtful.  1  have  observed  in  m 
rtioon  of  the  Ist  of  Septinnber  was  tr 
ill  endeavour  to  describe  what  1  uieun 
this  term.  A  transparent  conditiob  of  the  atnioi)|i 
dorn  lusts  for  more  thiin  a  few  hours,  and  thesi!  ^fiierally 
before  sunset.  The  sky  is  either  clear,  or  if  thei*-  be  nny 
clouds,  they  consist  of  fine  lines  lying  parulkl  to  each  other, 
or  of  irregular  tufls  in  the  upper  parts  of  the  sky,  or  of 
(mall,  round,  spotted  clouds  near  the  horiion.  What  how- 
ever gives  the  charucter  and  name  to  this  kind  of  day  i>  the 
pecaliarly  beautiful  appearaate,  which  moderately  di»lunt 
object* 
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cJbfttste-praMDt,  €tpecially  any  large  expaoae  of  waftef.  I 
ciVnM  describe  it  better  than  by  saying  it  is  like  a  pictore 
^^Kf  bigVy  TaniishedL  Another  dillbcteristic  drcumit^ea  * 
i%]%  inmspaient  atoMaphere  is  the  appearanoe  of  smoke  aa; 
it.asawids  from  n  chimney ;,  it  giAints  up  for  a  consideraUt^ 
k%ht  in  nearly  a  straight  line» .  and  in  n  sleod^.  coliunn^i 
.1  ..  .-mni,  as  a  much  lopger^itime  than  usoal  in  diffusing  itself  r 

throng^  the  air.    The  sun  frequently  sets  with  a  dc^gree .  of 
n^ii^  but  often  surroonded  by  the  most  brilliant  colouit*' 
afd'far  some  time  after  its  orb  has  disappeared*  the  wbbln 
hofisw  eidiibits  an  eitiemely  deticate  lilac  .or  iriolet  (ilige,  - 

Swn  sfnia.  ^B**^  ^^^  ^"^  ^"'^  ^^  ^>^>*  ^  ^  habit  of  nliilotcly  at* 
landing  to  the  states  of  the  atmosphere  is  readf  td  eaadaim»; 
thnt  the  weather  has  efery  appaaiance  of  being  settkdt.aad . 
that  we  are  at  least  certain  of  the  following  dfgr  beikig  fiile.  , 
My  observations  however  lead  me  to  the  concloaioaf-.that . 
tbaie  is  no  more  infrlUUe  nga  of  a  change  of  weather,  thaii . 
o|tf  of  these  transparent  eveainga. 

\Uverpaoli  Feb.  S,  IBli^.  ^ 

yih  k  €mitmued.J 

- '  •    ■    '    •  • 


On  the  Natmre  of  the  interverfebral  Substance  m  Fish  and 
Quadrupeds.    By  Everard  Home»  EsqfF.  R.  S.* 

ffecoliaritf  in  ,il.N  examining  the  iatemal  structure  of  a  squ  a)  us  maxim  us 
^l^k!^     of* Linnaeus,  that  lately  came  under  my  obserTation,  a  de- 
scription of  which  will  be  the  subject  of  a  future  paper,  I 
met  with  a  peculiarity  in  the  intervertebral  substance  of  the 
spine  not  hitherto  made  known  to  the  public. 
Fluid  in  the         The  6bh  is  thirty  feet  six  inches  long,  the  diameter  of  the 
•uSuacI*'^*   larger  vertebrse  near  the  head,  seven  inches.     The  interver- 
tebral substance  was  cut  into  by  Mr.  Clift  four  days  after 
the  fish  was  brought  on  shore,  and  a  limpid  fluid  rushed 

•  PWioS;-Tniu.  for  1809,  p.  177. 

out 
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nut  with  (a  much  velocity,  that  it  rose  to  ilie  la-iglit  of  four 
fret. 

At  lH«  «nrf  of  twelvf  diiy«,  I  bad  an  Apptirtimil)-  of  ex»-  ^'^t 
miniitg  n  poition  of  the  it[ii[ie,  llie  iiilerii.Tli,-l>THi  joints  of 
which  wew  preserved  entire ;  npon  snwiu^  through  tv.n  r>F 
the  renehrx.  a  fluid  was  met  with,  of  the  consist  nice  of  li- 
quid Jelly  with  clots  of  difiVrem  sisest  flouting  in  it,  so  tliut 
in  eipht  days  ii  cotisiderahle  tendency  lo  congulHtioii  imd 
taken  place,  although  the  fluid  wa»  entirely  exduded  ftoin 
thr'xtprnal  air. 

The  form  of  the  cuvity,  thus  exposed  liy  a  lonf^iludiiial  Ca^ii 
UvtiMi  heiiig  conde  of  it,  h  nearly  sphewal,  capaldeof  coii-*^'"" 
tsiaiitg  thre«  pints  of  liquid  :  the  laleral  part*  are  tigiinien- 
toi>»  and  etMHtic,  uniting  logclhev  the  edges  of  th«  roncave 
■otfacea  of  ihi;  two  contiguous  vertelitte.  When  the  hquid 
tk  evacuated,  the  elasticity  of  the  lateral  ligaments  bniign 
tbe«ndsof  the  vertebrtc  within  an  inib  niid  half  of  ench 


other ;  in  this  elate  the  ii 


r  I,,,.., 


of  the  li(;ainent£,  which 


are  l«u  tirtn  in  texture  than  tbe  outer,  project  into  the  c: 
lity,  and  may  be  niiitakeu  for  a  part  of  its  nntufBt  cunteiits; 
ihii  portion  when  Soaked  in  ivuier  awellit  out  to  n  coauder' 
able  size,  the  water  readily  iiiiiiiiuating  ithi'lf  between  the 
Bit-mbrDnous  layers  of  wKii'h  it  is  t'omposed. 

The  whale  thickut^s  of  the  latent!  ligameutM  is  about  one  wieral  !'■§»■ 
inch,  the  external  half  of  whii'li  'v,  coinjiact  and  alastic,  tlie 
other  appears  to  possess  a  verj-  slight  drgree  uf  elasticity. 
The  apjjearunce  of  the  joint  is  t.huwn  in  the  annt-xcd  draw- 
in:,',  and  an  arcount  of  the  analysis  of  the  fluid  hj  Mr,  W. 
Brande  forma  a  postscript  lo  this  paper.  Every  part  of  the 
au-clianisin  is  formed  on  so  large  a  scale,  that  it  is  rendered 
can*picuoii3>  and  nothing  is  left  to  doubt  or  coiijpctnre;  the 
uatare  of  the  joint  i"  different  from  every  other  that  is  nut  ^*  >"" 
with  in  animal  bodies,  and  there  are  many  circii instances 
ri-S[»«liiis  i'l  whii'h  rtiider  it  uiicertuin  whether  human  in- 
genuity rail  evL'r  lU'ik''  auy  resemliluni'e  to  it,  that  ciui  bu 
applied  to  ihe  puqiusi-s  of  mechanics. 

Tlwsr  would  hnvc  been  biiffidcnt  grounds  for  Lriiiging  •""'>l''>  uj  to 
this  "subject  before  tlie  Society  ;  but  there  are  others  of  still  ^,nj,l^l''urin 
l^rcaler  importance,  which  have  induced  ine  to  miiVe  it  a  iit*  "i  iW 
ceparate  eommunicalion ;  it  enables  u»  to  explain  the  i;«ne-  '^  "„'"* 
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^  ed»  which  hat  been  hitherto  hot  imperfectly  ubderstaMd 
'  :  WTth  tliis  vto«»,  Iitfm  ttii^ki^rtU!  th»  pfibbi^le  (l|KMeVkfeh 
drii  |iiilii«akr  jcfitit'  b-  fomiiedt  «id  thea  tkew  ilia  meiain 
fcfauMfe  tiMt  it  li^or  (to  thoM  of  otkier  mMtaak^  id  "which  Mm- 
pirt»  ere  Mt  to  r^Mftlyi'dktiogOiihed  frcto  tJbCF  aatfifatn  todf? 
ebmeqneDtl  j*  iMf  pi^edlte  ii&e  hi*  •  hot  b«ea  ttWbmuAy  •  «0f 
^erthitt^    "-■  ^■'•-  •  •  -  ''H^*  .«■•  .  . 

0it  of  iht       ''The  lluid  eonhiined  in'  the-  ctvity,  being  incDnqMpriMb^ 
fluU.  -  preserves  a  proper  interval  between  the  vertebm,  to«IWw  o^ 

.tlie  play  of  iht  taileml  «tistic  ligaiDebts»  and  foMM-  i  tkll 
rmitKl  whteh  'tb»  ^eoactvt  stBrfhcet*  of  the  vktitfbns  Wr  mmrv 
ed,  and  ieadil^r  adapts  itself  to  every  dmngtit  wbi«h.tiik«ir 
place  in  the  form  of  the  t;avity.  ■     •■'    ^     »   ■• 

Ebitklty  of        Thte  elasticity  of  fhe  tigMb^nts^  by  its  coottaiit  d^ieiftH^ttW 
ths  UgMientf,  dm  the  jbtM  hlWaylT  ttrm,' ^ridependevit  of  iriny  «Ai«r  tttt|iA' 
|Htft^  and  keeps  Che  ends  at  thb  tertebrife  oppdbM  ^  'iMclp 
^llKeV»  to  that  tfie  whole  spinip  is  preserved  tbm  iCf4iglil.liW/' 
untess  it*  is  acted  on  by 'muscles  or  softi^  otM^'  pffirHifi 
Wh^n  a  mascular  force  is  applied  to  one'sid'e  olf 'tlii!  tpibl^' 
it' streixhes  the  elastic  ligament  on  the  opposite  Hide  <^  thW. 
yAhti  and  as  soon  as  that  force  d^ases  to  act;  the  joint' t^ 
s  iabiiiiDtalbc  tnms  to  the  former  state.    This  is  one  of  the  iri6st  beiaioti* 
STiT^*        fiilinstances  in  halnre'of  elasticiiy  being  employed  as  a 
substitute  for  muscular  action. 

The  extent  of  the  motion  in  each  particular  joint  is  nn- 

doubtedly  small*  but  this  is  compensated  by  their  number, 

and  the  elasticity  of  the  vertebroe  themselves. 

Other  fish  Fish  in  general  have  their  vertebroe  formed  with  similar 

have  m  similar  ^j^ncavities  to  those  of  the  squalus  maximus;  these,  when 

•    examined  after  death,  contain  a  solid  jelly,  but  in  the  living 

fish  it  is  found  in  a  fluid  fetate.     This  fact  was  acertained  in 

the  skate,  the  smallness  of  the  quantity  of  fluid  in  any  one 

joint,  and  the  readiness  with  which  it  coagulates  after  death, 

prevented  it  from  being  before  observed:  the  fluid  in  the 

skate  is  found  by  Mr.-  Brande  to  have  the  same  properties, 

sa  far  as  the  small  quantity  that  can  be  collected  admits  of 

examination,  with  that  in  the  squalus  maximus. 

Fonnoftht  Although   this  structure  of  the  intervertebral  joint  an- 

cafuy  Qiwn      ^^^  ^  \yQ  common  to  fish  in  general;  the  form  of  the  ca- 
vity 
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ri^  is  not  ID  all  exBLily  llie  s.ime;  in  the  skate  it  is  ve< 
ry  similar  to  that  in  the  squuli,  but  in  the  coniatoii  ei-I  it  is 
moie  oblotig,  the  IpiigiluJiiiul  diumclcr  Ltiiig  about  oue 
third  longer  than  the  tmiisveroe  ooe. . 

It  it  evidently  contrivetl  for  proJiiciiig  the  quick  vibro- 
toTj  lulemi  motion,  which  in  jieculiar  to  the  back  bones  of 
Bsh  while  swiminin};,  mid  cnabli^s  them  to  coiitlnue  thut 
tnoUoD  for  a  greut  length  of  time,  with  a  small  degree  of 
nnicular  Bctioo. 

In  ihe  tturgeoQ,  there  are  some  cnrionK  jieculiarities  in  PccuU 
the  itructure  tpf  the  spine.     Externallj  there  i«  the  cotnmon  'j*^  *'' 
appearance  of  regulnr  lertebrte,  but  these  prove  lo  be  otlly 
Ciirtilagioous  rings,  the  edges  oFwhieh  are  uenrly  in  coiilHCt,' 
ami  are  united  together  by  clusiic  ligaments,  forminga  tube' 
ibe  irbole  length  uf  the  fjiine;  this  is  lined  ihrrmghout  its 
iuterrial  Mirface  nith  a  firtn  compact  elastic  siibslauce,  about 
Ihs  thickaessof  a  curliluglnoiis  tu^ie;    within  Ibis   is   «  «6ff 
fleiible  substnnee  in  it  small  de;;ree  elastic;  in  th?  centre       ■   ■ 
tbere  is  a  chain  of  ravities  in  the  farm  of  lozenj^cs,  cohtain- 
ag  a  fluid,  and  com  mil  iiicii  ting  with  one  nnotheV  bf'vurj 
Ball  apertures  bcariii<;  a  slight  Minilarity  to  the  intefvent^- 
*  bisl  cavities  of  the  spinein  oHiir  fish.  ■  •i'j^ 

A»  all  the  different  parts  of  wlrieh  this  spine  is  cuirtposed' 
itv  marc  or  less  elastic,  except  the  central  Quid,  it  niilst  hiive 
[Teat  flexibibty  adopting  it  to  the  motions  of  fhft  parlictiUir  _^^^  ^^^ 
fikfa.     The  itrudure  of  the  spine  in  the  lamprey  eel  resein-  p,ey. 
bW«  tlial  (if  the  sturgeon. 

The  intervertebral  joint,  which  is'cnmnion  lofisK,  is  ffM'-j  j,,,„filji. 
■ct  "ilU  in  any  of  the  whale  trilic,  whose  'ii)otion'thr6tt5^'"li-ile  limiiat 
die  w»ter  is  principally  effected  by  means  of  their+idriSoV  '^^'J^.'X!  '*'" 
lal  tail;  in  them  tiicsubBluni.e  eirt|dk>ytd  to  unite  .the  vtrteJ' 
itft  togetiter  is  the  same  ns  in  qnudrupod^  in  'general,  *dnd' 
frMD  the  sixe  of  the  vertebrae  it  \a  on'  a  targer  scal^,)ind  reii- 
drred  more  consjiirnons.  '  ■'  -.;■,> 

The  rxlerpal  porI,HJnis  very  firm  and  eonipnct,  is   rtln'geff 
m  cootentric  cVclen  with  truiisverfc  fibre*  ut,iti..J  thL-  layers  ru^Jnt^"," 
together.' it  beconic's  safter  low.-.rdsthc  middle,  iiml  ii,"the''-i=^'' "^ 'i'" 
«tDire  there  Is  a  pbunt  st)ft  subtfliincL-  withoiit  elaatieih-,  Wir   ""  ' 
ddmittiug  of  exleDsi'on  more  lilie  a  jelly  than  an  tirganiied 
i"  -i  botTy, 
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boij,  eomtpoBdhig  in  ht  nw^  the  incomprcMible  fluid  ib 
tbe  flab. 

atto  i^Bult  To  aietiUin  wbedicr  thu  ttnicture  wm  genenillir  met '  , 
with  b  tbe  tpiiMB  of  quodnipedtt  Mr.  Brodie,  it  my  re-  ^ 
qoMt,  exB0iQcd  tbe  intenrerlebrftl  subttAnce  ip  a  great  many  \ 
BDimalt*  aod  foaod*  wbat,  ondoobtedly,  was  very  little  to  bo  J 

H^ftMUli  Bspected,  that  in  tbe  bog  aod  rabbit,  id  the  central  part,^ 
-  there  is  a  cavity  with  a  tmooth  interoal  surface  of  the  ez«*- 
teat  of  half  the  diameter  .of  the  vertebra,  in  which  is  con«  ; 
.  laioed  b  thick  gelatioooa  fluid,  so  that  id  some  quadru|>eda 
there  ia  an  approach  towards  the  iDtervertebra!  joiot  in  fish  ;  . 
bat  wbethartl^a  is  to  oDswer  any  essential  purpose  to  these  ; 
Bmmalf,  or  is  otfly  to  ibrm  an  tnterme£ate  liuk  in  theehaia 
of  gradation  of  structures,  which  ia  so  uniformly  adhered  ta^ 
in  the  prodnctiooa  of  natuie,  cannot  at  present  be  deter* 
laiBed. 

Bsilosk,  iIms|»     'i^  ^  httllocli-,  sheep,  deer,  mookey,  and  man,  tbe  struc* 

4]Bsr,  oMokij.  tlire  correapoods  with  that  of  tiie  whale;  in  the  three  last^ 
"'"^        tba  oantffBlsabrtBBeaappeBra  to  bothe  most  compact,   Be*^ 
ajas  the  att netmea  alriBdy  mmitioned,  tiiera  is  in  some  ani* 

AnsfOor*  ^  maboiieof  a  verydiffereatkiBd;  in  the  alligator  the  ver*^ 
tobrm  thraagh  the  whole  length  of  the  spine  have  r^nlar 
jointa  between  tbeiiH  the  anrfacea  are  covered  with  articniat* 
ing  cartilages;  and  there  is  synovia  and  a  capsular  ligament; 

Hoaka,  j^  ^j^^  goake,  there  is  a  regular  ball  and  socket  joint  between 

every  two  vertebrv;  so  that  the  means  employed  for  the 
motion  of  the  bacffc  bone  in  different  animals,  comprehends  ^ 
almost  every  species  of  joint  with  which  we  are  acquainted. 
Having  mentioned  a  euflkient  number  of  facts  to  point 
out  |be  animals,  in  which  the  different  structures  of  the  in* 
tervertebrul  substance  are  to  be  f6und.  1  have  abstained  from 
being  more  particular  in  my  account ;  as  it  wouldin  no  re- 
spect elucidate  the  principal  object  of  the  present  comrou* 
nicatioo. 

ffifmsatpliss.  Froip  the  foeta  and  observations  which  have  been  stated,  J 
it  appears  thai  the  intervertebral  substance  of  tbe  human  | 
apioedoes  not  eoniist  entirely  of  elastic  ligament,  dense  in  ■ 
its  texture  at  tbe  circumference,  and  becoming  gradually  1 
isfter  toirards  the  centre ;  but  Itbat  ihe  middle  portion  is 

composed 


■  a 
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iposed  of  materiul*  wliich  trader  it  verf  pitaiitt  thaugb 
Ht  «ll  elastic,  lilting  it  to  keep  the  vertebrai  at  llie  pio<. 
diituit.'*  from  «uc)i  other,  to  ns  to  edinit  of  the  w.ti«ii  of 
ibe  lateral  rlu&lic  ligHin^iita. 

When  thia  knowledge  U  applied  to  the  treatment  of  cur-Canjiur«tif  ' 
>itie,  u  coniplBint  ao  commonly  met  with  in  ""  •!""•- 
'Iioae  strength  does  not  bear  the  necet>s«Ty 
proporlivii  loth*' growth  •f  the  body,  it  will  show  the  great 
iinprnpnety  of  overstrcUhiii)^  the  iuter*eTiebrBl  ligaments, 
Hac«  iu  tliBt  stare  the  tentral  sub»<tance  no  longer  Jiiipport* 
the  rrrlebrie,  and  the  joints  must  lose  their  proper  fiimncsSt 
which  will  be  attended  with  many  disadvuiitiLges. 

As  the  priocipal  motive,  which  iniJuces  me  to  prosecute  ibe  Adnnugnof 
Lborioo*  researi  hes  of  ctmipanitive  aualoiny,  ia  to  attain  a  ^^^^ '" 
mnre  complete  knowleilge  of  the  atructnre  und  fuuctiont  of 
the  human  body,  than  cho  be  atijuired  in  any  other  way  ; 
kud  to  a^ply  thia  knowledge  tu  the  most  ugelul  of  all  pui- 
pojes,  the  care  of  dieases  ;  the  success  which  has  attended 
my  tuboura,  in  the  preheiil  instance,  afibida  me  particular  m- 
tisfaction  ;  it  encourages  me  in  the  pursuit  of  those  inqui* 
nei,  and  holds  out  an  invitation  to  others,  by  showing  them 
that  the  pathi  of  nature,  however  frequently  they  hav«  been 
traced)  are  not  yet  sufficieutly  explored. 


Explun 


n  0/  the  Plate. 


A  longitudiiial  section  of  one  of  the  intervertebral  joints  EipliDaiioa 
of  the  sijuaiiii  maxiwus,  afierthe  6uid  had  been  evacuated,  °'""P^'* 
«ud  the  part)  had  beeu  steeped  in  water. 

PI.  V,  a  ad  a.  The  section  of  ihe  vertebra,  to  lihow  its  shape 
and  the  two  concave  surfaces  which  form  ihe  intervertebml 
(.svities.  The  vertebra  itself  is  partly  bone,  and  partly 
transparent  cartilage  ;  the  bony  portion  forms  the  two  cup- 
hke  cavities,  and  the  intermediate  substance  consists  oPbony 
cdli  in  form  of  lozenges  filled  with  curtilage. 

The  cavity  of  the  joint  is  in  its  contracted  state,  and  the 
inner  portion  of  the  lateral  ligaments,  which  is  made  up  of 
thin  layers  of  a  looae  texture,  has  its  interstices  loaded  with 
.water,  which  make*  it  project  into  the  cavity  of  the  joint 
oiore  tUau  it  could  do  in  a  natur*!  state. 


■ 

■^"ttil^elMilUil  j^oMion  of  the  linament,  to  the  thiekowi 
•tMTillFiiibBlftl'tbfe  <h1y  tralf  «lattic  pari  on  whidi 


l1;«l  lit. 
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.  Beamde.       , 


Aoalytttof  tht '    Tte  ftiri(l,<fMitHl*hi  the  ititerrertebral  cavities  is  of  an  o 

intCTTertsbnl   ^^yiiMf^;  'illri  seniHtansparent«  and  has  a  stroo?  fishy  snu 
fluid  of  tht      _.A,^     ,.  "^        \  o        / 

Its  spcci  A^npimty  is  1  ^fW^ 
V^:^\ti{irrw.  v.lin'theflfBtMstanceitdocs  not  really  mi*  with  water 
*'  v--  -r^  kift^ tl:#Mily  diffhfead  through  that  fluid  by  ignition. 

>'  Whien  h^ted  in  a  water  bath  to  a  tempemtnre  of  9li% 
b«c«tn«rbioi!»  transparent,  but  undergoes  no  fisrther  ap 
irent  chango..         ^   ^     . 
L^lnfiisions  of  gaib  and  olcatechu  produce  no  alteration  liii; 

•  ' SolntiMi  of  otimnriate  of.  nieffoury  occasiofied  a  very  coH 

'  |Roas  white  precipitate,  and  a  stmihir  effect  was  produced  bn 

m^mA  utiMNi  of  nilro^iMivriate  of  tin.  ] 

Nitrate  of  silver  and  acetate  of  lead  threw  down  preci|rik ' 
tates  of  muriate  of  silver  and  of  lead. 

Muriatic  acid  occasioned  a  slight  cloud  after  two  hours 
had  elapsed,  and  after  twenty-four  hours,  a  small  quantity 
of  white  flaky  matter  separated. 

Alcohol  produced  no  change. 

The  fluid  readily  mixed  with  a  solution  of  pure  potash,  a 
siauir  quantity  of  ammonia  heiug  at  the  same  time  evolved. 
Muriatic  acid  did  not  produce  any  immediate  precipitation 
in  this  alkaline  solution. 

The  effect  of  these  rea^rents  evidently  proves  the  non* 
existence  of  gelatine  in  this  fluid  ;  it  would  also  appear,  that 
it  contains  no  albumen,  unless  the  effects  produced  by  mu- 
riatic acid,  and  by  the  oximnriate^of  mercury  and  of  tin, 
be  regarded  as  indications  of  that  substance. 

It  seems  to  approach  nearer  to  fnucu$  or  tnuciiage,  than  to 
any  other  animal  fluid*.  When 

<  By  mMcus  of  animalt,  I  iiican  a  gUirjr  finid,  which  does  not  mix  rem* 

dilr 
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When  the  fluid  is  evaporaled  in  a  teniperAui 
recdifi];  d-JO*  to  lia)f  its  bulk,  un  opaque  subBtaiice,  in  the  g^ 
foTOi   of  bliiasti   white   fiUmcota.   giadiiiillv   ««|jiirate«.     A  ih 
thin  semitrunsparent  fK^llicle  formnBtthe   same   time   upon 
ti>«  Boriiice,  which,   when  removed,    ia  soon  succeeded   by 
aaothiT.     These  pellif^ln  were  dried  on  bibulous  paper. 

The  lloid  part,  wmaining;  after  the  separation  of  the  fila- 
mentoiiH  Biibstance  and  pellicles,  afforded  a  very  distinct 
yeljowitih  cloud  with  roluHons  contaiiiin^  tannin.  It  was 
MiaeMhnt  turbid,  hut  did  not  form  any  deponit.  In  other 
KKpect^,  U  uearly  rwt-tubled  the  original  fluid  before  era- 

The  tilaments,  ■whic-h  appeared  during  evaporation,  were 
■eparati^  br  passm^  the  fluid  throuf{b  a  piece  of  Hue  mus- 
lin. They  resembled  nibiuneii  imperfectly  roaE^ulated,  not 
only  in  appearance,  but  in  moat  of  their  chemical  propu- 

U^hen  tbe  fluid  began  to  putrify,  o  contnderable  quantity 
of  the  sumc  «absti<nce  iiepni^ted  apoiitaiieoiiftly. 

This  tubstHnte  wag  insoluble  in  water,  and  when  boiled 
for  ii  few  minutes  in  thut  fluid,  it  became  whiter,  harder, 
and  more  ripaque. 

It  underwent  the  same  change  in  alcohol,  and  when 
boiled  in  alcoliol,  or  in  dilute  muriatic  acid,  it  becume  still 
more  firm,  and  appeared  like  perfectly  .cor -^u  I  at  ed  albu- 
men. 

In  this  state  it  was  soluble  in  a  solution  of  pure  potash, 
.forning^  ffl>oHBceDU'>  cooipound,  which  was  decomposed' 
by  dilute  muriatic  acid, «  white  flaky  precipitate  beiog  tbrm- 
ed.  It  poseeMed  the  other  pro]jertiei,  which  Mr.  Hatchett 
has  enumerated  as  belonging  to  coagulated  albumeu*. 

When  the  pellicle,  which  had  formed  on  tbe  burfuce  of 
the  fluid  dui'iiig  evaporation,  was  nearly  dry,  it  became 
somewhat  tough  aud  elastic;  it  was  kemi transparent,  and  of 
K  difty  white  colour. 

g  with  water,  xlii^b  U  coagulated  neUhct  by  liul  cot  aciils,  ud  which 

iiiiD  a  urecijiuste  wilb  lolulions  conuiniii|  laiinin. 
t  rid«riiU.Tnn*.  IBOO. 


'S16  ^  •iranpoM«AM»'affi! 

Ao^yiit  or*»     WImb  boiled  fer  ioiiie  tine  in  water,  sboMt  tliree  Mriim 
S2r5*i**   oTitweffelbudtoteteittUeinllMl  flatdytheieB^^ 
ihdtilc,  -.         whctt  eepflraled  by  filtratieir,  poweMwd  the  pioiiertice  of  tile 
,«lbiiaiiiioaoaob6teiiceiilreedy  mentioned.     ^   .  t 

, '.;  Tho,«oliittOB  aAMPded  a  co|iioiia*pmci|]it«te  nithniotidrH 

coutaiBiiig.caiMiiD.  It  wafe  not  at  fint  affected,  eiUwr  bf 
.okiaimriate  •of  mercurft  or  of  tiu;  bat  after  twenty-^bur 

Iioan,  a  dighl  depoait  took  place. 

. .    AUhoogh  ilwie  reageata  indicated  the  pnawBce  of.  a  wahm 
i9ltoca]iaving«tiie  propertieB  of  pute  gelatine  in  tointion,  yet 

il  0iold  iH^ibci  brought  to  gelatinise  by  the  nsnal  method 

of  eTaporation* 

-:  r|!*roaa  theae  experiaa^ta  it  wotyd  appear#  that  the  intea* 

«.        •  TOctebral  floid  is  of  a  peculiar  natnru;  that  in  ita  original 

•propoftiet  it  reaemblea  mucua^  ^bot  that  under  certain  cih^ 

-  euai^ancea  it  ia  .capable  of  being  oaniertad  into  aodifien- 

tiuns  of  gelatine  and  albumen* 
.'   Tbf  intaftertabiuV  ftoid.of'theabAe  waafemd  W  re* 

aemble  mucna;  k  did'  not  exhibit  any  traoea  of  albnaaafc, 
i 'bat* the  quantity  which  I  procured  for  emunaniition  being 
ciaery'amally  I  watunabloto  asciartain  itafurther  analogieato 

the  fluid  found  in  the  tntervertebral  cavitica  of  the 


.  aaaximus,  •  ,1 

i;.- 

_  jaxeesssa      i  .i r  .^' ■    ■ .      ■     ■,  -  . .  ii. 


XL 

On  expectorated  Matta\    By  George  Pearson,  M*Dm 

F.  R.  «.♦ 

States  of  the      Jl  HE  attention  of  physioIo|r'ists  hn%  been  very  much  with- 

Sc^Ic?iiTom  ^'^^n*  ^^'*  the  last  half  century,  from  the  consideration  of 

the  humoral  T  the  different  states  of  the  circulating  and  secreted  fluids,  in 

Pj^'^JPJj'*^  .'^'^"consequence  of  the  opinion,  that  the  nervous  and  fibrous  or 

dkrepuce.         muscular  systems  can  afford  satisfactory  interpretations  of 

the  phenomena  of  living   Ixings ;    and  on  account  of  the 

disgust  produced  by  the  visionary  properties  and  groundless 

hypotheses*  originating  in  the  humoral  doctrines  of  Galen* 

;  •  Phil.  Trans,  for  1809,  p.  013. 

/  But 
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But  Jute  f  spprimeotB  hai 
UkvD  into  ihc  st»marh  c 
tonanlLTuUe  eficcis,    by  i 


Farther;    the  firx 


nifeBted,  timt  various   tilings 

n  be  made  at  pleasure  lu  produce 

fiialing  sensibly   the  blood 

i  tbe  milk,  sweat,  and  perhaps  suliva. 

rxperimeuts  of  professor  Colinan  have  tniianceofTiiE 
ihowii,  tbat  the  eontuirioua  glaider*  mny  be  excited  in  tlic  ''np'"'""'-"^^ 
Me  by  the  transfuiion  of  the  blood  of  a  slandered  horse, 
tod  the  mallFr  from  the  nose  of  the  glandered  ass  can  pro- 
face  this  disenw  in  the  home  or  the  ass*.  Herice  I  appre- 
hcud  ii  18  reaMxiable  to  eKpect,  that  the  larther  investigation 
of  the  properties  of  the  animal  fluids  wilt  atTord  f^mtifyiug 
ittstiudioii  to  the  researeher  in  natural  science,  and  imput- 
latil  practical  inforomlion  to  the  physician. 

On  the  pretent  occasion,   f  desire  the  honour  of  Commu-ltnpDrtsnFecf 
ni«atiiie  tbe  knowledge  I  may  have  acquired  by  inrcstigmt-'  ''""'•'*'<','* 
ing  the  properties  of  expectorated  mutter  secreted  by  the  muuir. 
bronchiul   membrane.     The  appearances  of  thin  iiibstoace 
•erv«  to  r*gulule  the  judgtiicnt  of  the  physician  concerning 
•everal  di^ase^  of  the  lungs  ;   but  espeeiully  of  that  of  piiU 
monsry   tubercle*,  which   yearly   destroys   from   ISUOOO   to 
MOOOO  subjeclfl  of  the  United  Kingdom.     It  is  fit  Ihnt  I 
remark,  that  I  do  not  notice  in  this  |»aper  the  iogenian 
ex[>enmentB  of  several  learned  chemists,  because  by  ko  do' 
ing  1  should  be  led  into  a  detail  «r  too  great  extent  for  my 

The  numerous  rarieties  of  expectorated  matter,  noeording 
to  oay  obwrvBtion,  may  be  arranged  and  churacteriKwI  un- 
der the  fallowina;  seven  heads : 

I.  Thejellylikc  semitranspareut  kind  of  a  blueish  hue,  Iti mleiu*. 
excreted  io  tbe  healthy  itate. 

Ii.  The  thin  mucilagelike  transparent  matter,  so  copi- 
ously expectorated  in  bronchial  catarrhs. 

III.  The  thick  opaque  straw  coloured,  or  white  and  very 
tenauio us  matter,  coughed  np  in  a  great -variety  of  bron- 
chial and  pulmonary  aficctioru:  especially  in  that  of  tu- 

IV,  Purtformmattersecreted«ithoatknydiT)gioBof  con- 

*  Mi.  Colnun  allege),  thai  there  ii  not  ■  efficient  qDinlilr  •(  V.ooA, 
in  a  lingle  flanilcrEi)  ui,  W  eXciM  tha  glandcu  by  tbc  tnniruiiun  of 
MmhI  aiw  tbe  hiTKC. 


1 


^tinityppr  hrotcl^  of^HOfff&eof  tbf  bnmcfaml  menbraii^ 

.  ,  y»  jpbe  nattipr  wbicb  coasistf  of  opftqufivbcid  m^iinij 
inpetber  with  .t«ijoi/|pace|it  8.1^4 ;  or  the  .tecood  lort  above 

•   ,  yX  •  J^  ftoqk  the  Toaiptt  pf  Jti^rclef. 
^/VIU  Piff  froqi  vqq|\ic9p.  b^  fiifdp^  .ipflafsoiation  of  tbe 
Img>»  and  without  tubjerdf^  ,  . 

ptb«r  .kiucU  of  iDfUt^r  arft  ocquiomHy;  coughed  up»  imqb 
^  ^f^^^lrfnifi^^  ofj/i^<»cofgM)at^<  lyiDpb-.^n>t»» ;  flnid 
vrrbiipd  itMlf-r-avd  perbfipii.  the.  yaicolv  subsUoce  pf  tbe 
jhingt;  jiiU  I  do  doI.w^tO^  tbcs^  mattery,  b^ca9«f),thef 
cithor  do  tiot  belong  to.  any  p^iicnUr  jr^cpgaizefi  dWaaHt 
5  Stf.^  ^^  are  rare  pccur^f^^in.  «oipe  .ipre|]i  knowi^  diieaic^ 
i  jfifA  Wf  tfo  dbripoa  to  require 


^* 


•*- 


^'  "  Si£pT,  L    Sentihhf  wdbmoui  Prfmerties^    .     "   , 

,1^  Jli^j^Mlik^.m^ip^^  at.|Bji:fa4y.HMk  it.a«wUd  ioithe 
l]boitbaaIth»  a»  weUi^aomftiiiief^jif  ,f||Bo^.  .It.ViiMPllgr 
.coogMt  <ir>»w|(edi|i|^  10  a  morpingy  f^p  after  a  nitf»> 
MBoae»4iu^qg  whi^ jjt  <eimia.to  ^qcuii^afa^. ,  A  £^  miai^^ 
jUtPoda^pa^tfaya  UllfxW.pf  .^a  co«ffi8t«poo.orjeli(fk  9dd  froai 
.  the  aize  of  a  peo  tg %hMk  ifoL    It  ia  also  at  any  lime  lio- 
blie  to  be  excueted*  ui  oontequeoceof  various  extranoDua 
matters  irritating  the  fauces,  to  the  amount  of  a  feW  no* 
djules*     It  ia  of  a  grayish  colour,  or  iuclining  to  blue,  \i'ith 
black  specks;  and  it  is  rarely  iv hi tish  in  nodules.    The  con- 
sistence is  that  of  jelly,  but  of  much  greater  tenacity.     It 
bas  a  barely  perceivable  taste  of  common  salt,  or  muriate 
of  soda.     It  commonly  floats  on  water,  bat  by  a^tation  to 
disengage  air  bjubbles,  it  sinks.     It  has  no  .smell.     To  the 
naked  eye,  or  assisted  by  a  single  inflgoijQer,  this  matter 
.seldom  appears  uniform*  but  consists  of  a  mixture  of  opaque 
ood  transfiareut  masses  of  irregular  figures.     With  tlie  com- 
.  |>d and  microscope* spherical  particles  were  perceived^  though 
few  in  number,  when  duly  diluted.      The  presence  of  an 
alkali  I  could  io  po  ioAtance  perceive»,by  means  oPtlu^  usual 
tests,   namely i  turmeric   paper,  litmus  paper  slightly  red- 
dened by  vinegar,  and  cloth  stained  with  violet  juice  ;  nor 
was  an  acid  denoted  by  means- of  litmus  paper,  except  when 

I  had 
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leibcdiki 


■I  hod  reason  to  lielieve  it  waa  derived  from  various  acid  sub- 
ptnnccs  taken  with  the  food,  or  drink,  adhering  to  the  iuside 
of  the  niouth  and  fauces. 

Q.  7%e  mucilageliice  expeeloraled  matter,  according  to  my  ^' 
obsemtion,  occurs  much  Icbs  frequently  than  the  other 
•orta.  It  appeara  suddenly  in  great  abuiidunce  in  certain 
broochial  catarrhs.  I  have  seen  it  totheamouut  of  two  or 
three  pints  in  twenty-four  hours,  Ii  is  nlao  accreted,  but 
lew  copiously  in  parosysmi  of  spasuiodic  asthma,  and  of  the 
■hooping  cough ;  and  but  rarely  in  pneumonic,  or  pleuritic 
infliiiniiiatione,'aud  \a  some  chronical  organic  diMases  of  the 
heart  and  lungs. 

Tbia  matter  is  a  transparent  iiniform  fluid  of  the  conajst-  Dc: 
cnce  of  white  of  e^i;;  or  of  a  inucifage  coin[s>undL*d  of 
about  one  part  of  Arabic  gnm,  and  four  or  five  parts  ef 
water.  It  is  colourles:^ — has  a  fleshy  smell — has  a  bractish 
taste.  Afier  »tauding  eight  or  ten  hours,  a  deposit  takes 
place  of  HbrouB,  leafiike,  or  curdy  masHCS,  some  of  which 
are  seen  suspended  in  the  clear  fluid.  In  some  ca!>es  no- 
dules of  opaque,  thick  ropy  matter,  at  certain  times,  accom- 
paay  this  mucilagelike  matter.  Under  the  simple  magnifier 
1  perceived  irregular  flgured  masses  partly  in  motion  and 
partly  »us|>ended.  With  the  microscope^  globules  were 
•ecu ;  but  larger  considerably  than  those  of  the  blood,  and 
touch  less  numerous.  With  the  usual  lei^ls  there  were  no 
indicBiiona  of  alkali,  or  of  ucid,  provided  the  matter  naa 
nnmixed  with  other  things.  It  uiuallj  floated,  or  was  sus- 
pended in  water,  wiiei)  tirst  expectorated  ;  but  on  standiug 
in  tite  water  it  fel  1  to  the  bottom,  evidently  owing  to  the  di»- 
eagagement  of  air  bubbles. 

By  standing  exposed  to  the  uir  in  varm  weatlier,  it  soonar 
grewffEtid  than  pusofabsLesses;  without  becoming  opaque. 
Neither  could  I  render  it  opaque  or  thicker,  by  exposure  to 
m  btream  of  oxigen  gas  for  an  hour ;  or  by  expoiUre  of  it  in 
a  jar  of  this  gas  for  a  month. 

3,  Th*  opaque  ropy  matter  above-mentioned.  ' 

1st.  It  is  secreted  most  copiously  in  that  very  common,  0;<aqi.ie  Topf 
and  exleosively  epidemial  dinease  of  our  climate,  the  win/efv  ■"""'■ 
roKjA,  occasioned  by  tubercles,  to  the  amount  of  halfa  pint  • 

«r)>  pint  in  twenty-four  hours;  especially  during  the  winter  ' 


fir  Mferal  mcccamre  yom*  cod  Mmwtioies  during 
Oe  wholr  of «  brig  life,  ifter  die  «ge  of  forty  or  fifty  ycank 
9Ay,  It  is  often  the  expectorated  matter  of  the  pttlmonary 
eteaoniptioD  of  yoong  peniont»  alao  occinooed  by  tuber* 
cl<i»  bat  iVequently  mittakeD  for  the  puh  of  abtceawt  or 
'wamiem,  3dly.  It  appeart«  oftentimes,  in  pneumonic  or 
ftrancliial  inflammation  with  ferer,  seemingly  being  a  bene- 
fldat  discharge ;  as  well  as  ii^  some  instances  at  the  close  of 

•  ftter  vithovt  concomitant  inflammation  of  the  lungs. 
iMfm.  A  severe  paroxysm  of  spasmodic  asthma  is  often  teiw 
minilfd  io  the  excMton  of  tUs  kind  of  matter.  5thly.  A 
aecraiei  aabatance  of  this  sort  is  sometimes  expectorated  in 
wioiit  dmMiical  organic  diseases  of  the  lungs,  the  hearty 
aorta,  and  paita  eootiguous  to-  the  lungs,  which  occasion 
dUBcolt  transmioHon  of  Mood  through  them. 

•  In  nil  these,  instancea  the  matter  by  expectoration  is  of 
tho  cisosistence  of  thick  cream,  or  of  thin  toai»ted  cheese ; 
•otiagh  as  to  bang  in  the  form  of  a  rope,  four  or  five  inchts 
hi  langth,  on  pouring  it  from  one  vessel  into  another.  Its 
nggr^atioii  is  such,  that  it  is  readily  detached  in  large 
ninsce  from  the  vitreoas  suriace  of  vessels.  It  is  uot  uoi* 
usoal  for  smull  black,  or  reddish  spots,  and  streaks,  to  ap- 
pear on  the  surface  of  this  sort  of  expectorated  substance. 
A  pretty  large  bulk  of  it  is  seldom  throughout  uniforro ; 
but  it  is  frothy,  and  exhibits  opaque  masses  of  various  hues 
with  transparent  matter  interposed.  The  colour  is  yellow- 
ish, straw-coloured »  and  white,  or  gray  :  it  also,  though  sel- 
dom, is  greenish  and  bluish.  The  taste^  asserted  by  pa- 
tients, is,  in  their  own  terms,  various,  namely^  saltish,  nasty, 

fiuntish,  sweetish,  luscious,  or  like  that  of  a  sweet  oyster, 

a  sharp  or  sour  taste  is  the  most  rare.  1  he  only  smell  which 
I  have  perceived  is  tliat  of  flesh,  but  very  frequently  there 
Ik  none.  When  any  offensive  or  pungent  smell  was  per- 
ceived, immediately  after  expectoration,  I  have  always  found 
that  It  wa^  owvng  either  to  the  foulness  of  the  vessel  in 
which  it  was  received ;  or  it  was  from  extraneous  matterb  iu 
tfaf  mouth,  and  from  decayed  teeth. 

SKti**mtinf  This  opaque  viscid  substance,  being  duly  diluted  with  dis- 

|ib«ical  flo.   ^ii]^  water,  was  examined  with  microscopes  of  common,  as 

well  as  of  very  great  powers:  by  means  of  any  of  them 

crowds 


on   MPKCTOtATFD   M*TTril. 

Cfovrds  of  spherioal  (wrticlei  w^e  acen  pn^siiig  to  and  fro,  in 
cnrrents,  ngt  uiiliJcf  thwe  of  the  bloAtl ;  Mrrpt  that  th«y 
were  larger.  Tliew  globul(:'H  I  cntild  not  d^airoy,  or  alter 
in  rorm,  by  trituration  ;  or  by  lon^  hoilin^  in  water:  or  by 
rxsicrolion,  and  ngain  dUsoUin^  in  wster;  or  evtn  by  ccuf 
gulation  with  miiiernl  and  v^i^isble  ucide,  with  alcohol, 
with  sulphuric  ether,  or  nlth  tnuntii,  and  alum  ;  or  by  mix- 
ture with  enustic  nlkalit  in  a  proportion  whid)  IfHves  the 
1i<|UDr  turbid  ;  or  for  some  time  after  the  putrefai'tive  pr«^ 
cut  bad  appeared.  But  these  globules  d I wip pear  with  Bitch 
■  |iroportion  of  tuiphnric  iieid  as  detiieheb  charcoal  ;  or  of 
nitric  acid,  and  of  liqnid  |)otash,  as  pr<:KlucHa  a  ilt^r  solu- 
tion: also  by  charring  by  fire.  It  i^  perhapa  superfluous  lo 
reiuark,  that  these  atomic  globules  are  t|iiite  ditlereiit  from 
the  air  bubbles  usually  entangled  in  this  kind  of  DBHIter,  Ma 
perceired  by  the  microscope  ;  the  latter  ditfer  much  from 
the  former,  in  being-  of  far  greater'tnajtnitude — in  being  leiis 
numerous — in  being  tnnsjiarent,  and  disappearin);  OH  lUfi- 
tatiou,  or  heating  the  matter,  or  eren  by  mere  standin;;. 

For  the  mo^l  pnit  this  ex])ectoraled  salistance  swirns  on 
mter :  but  by  ablation  or  stirring  to  disengage  air  bubbles, 
or  by  merely  staudint;,  it  links.  Some  of  the  lumps  sud- 
denly havTked  up  immediately  fall  to  the  bottom  at  a  ve:>«el 
of  water.  No  signs  of  either  acid,  or  alkali,  appeaitd  ou 
tbe  trial*  of  this  mailer  with  well  known  reagents,  provided 
it  was  free  from  extraneous  aiatter ;  but  it  was  apt  to  betray 
•cidity  from  things  wkeo  with  the  food  or  drink. 

4.  Purifbrm  mailer.  \  have  t*ori  this  matter  expectorated  Pn 
in  several  di»eu«eB  in  the  quantily  of  two  or  three  ounces  to  '" 
half  a  pint  in  iwenty-four  hours,  on  anme  rare  occasions, 
without  any  breach  of  Hurface.  1  believe  it  would  be  tnn- 
ndered  by  everj-  one  to  be  pHS,  ha*)ng  the  properties  com- 
monly admitted  to  be  those  of  this  substnnce.  U  aill  how- 
ever,  perhaps,  only  be  Just  to  I'all  it  puriform,  for  tlie  pre- 
tent,  u«  it  ajipcurs  lo  me  probable,  that  1  ahall  hereafter  be 
•b'etOBhovr,  iliut  it  pos^i esses  pro) lerties  not  belonging  to 
pits  of  abscesses,  although  in  the  obvioii«,  or  eeusible  pro> 
perties,  it  i»  similar  to  such  pus.  Accordingly  thin  expeiv 
toratei)  matter  is  not  only  opuqne,  while,  or  yellowish,  and 
as  (hick  as  the  riciiest  creaiQ,  b^t  it  also  has  nut  more  tena- 


ftod 
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ri^ thA^flrafenu  II MM* apt  to  eoiangk  air»  «|id  there*^ 
feiv'it  imincdNitttlf  aiogloi  witk  wal#r,  readoring  it  milky  ; 
•ad  prewDily  wahmdfB  %o  the  bottom,  learing  the  water 
cMuv^r  at  least  whey-coloQicdU  It  appears  to  the  naked 
efo  vnlbrm  limits  textore;  and  iiearfy  to  wider  the  simple 
lena:  -bat  under  Ae  midEeaoope  thoosaDds  of  globalea  simi- 
lar to  those  of  the  blood  fwe  seen*  which  are  indestructible 
as  those  obore  rdated  belonging  to  another  kind  of  ezpeo* 
tovated  tt«ltcr.  i 

DC  tan  uW  The  sobtAance,  of  whidi  I  am  now  speaking,  is  most  fre- 
'*  -'^^  4>MDtly  excreted  in  the  latter  stages  of  pulroonaiy  phthisis^. 
toUWmUf  weeks  soeeoMiscly^  It  is  taken  .for  grantedi  that 
tbb-mathBr  is  from  a  lyeach  of  surbcse  or  ulceration;  .but 
owemtomation  after  death,  soch  a  state  was  not  found,  in 
manf  tastoncesy  under  my  observation,  although  the  lungji 
weiens  usual  fhil  of  tubercles  and  vomicae.  ThispurifonQ 
matter  is  oeoasionally  cupectorated  in  certain  other  diseases. 
Tht  last,  summer  my  eolleague^  Dr.  Nevinsoit,  furnished 
me  with  several  ounces  of  this  sort  of  substance,  but  of  a 
grsenish  hue,  and  of  the  consistence  of  thin  cream ;  which 
was  espectorated  by «  woman  in  the  third  week  from  the 
atMck  of  the  measles.  In  a  few  days  she  died*  On  the  ez^ 
•mimtfon  of  the  lungs  fery  oafefnily,  by  the  excellent  house 
sutj^jfoon  of  St«Gcorge?e  hespitaU  Mr*  Dawes,  no  ulceration 
eopkl  be  discovered  in  the  trachea  or  in  the  bronchial 
tubes;  nor  were  any  tubercles^  or  abscesses  foand  in  the 
Itings.  Tl^  patient,  according  to  my  information,  had  ex- 
'  pcdorated  more  -  than  a  pint  of  this  fluid .  every  twenty-four 
hours  lor  a  week  before  deaih.  In  another  hospital  case,  a  man 
laboufcd  under  a  cough  wi^h  spitting  of  matter,  which  all 
,  ^  whomw  it  called  pus^  and  as  usual  it  was  considered  to 
arise^fran  an  ulceration,  or  suppurated  tubercles;' but,  on 
examination  after  dfeatb,  the  disease  was  ascertain^l  to  be 
condensation  of  the  lungs  to  the  consistence  of  liver,  with 
watc^  in  the  cavities  of  the  chest,  and  nothing  more. 
fique  ▼.sckl  &  Opaque  vueid  matter  of  ih€  ikird,  andpethapi  fourth 
^^^^'-  Mf#,  above  distioguittlied»  appearing  in  nodules,  and  irre- 

,    gnUr  figured  masses,  mixed  with  transparent  sHmy  matter 
:  ^ the  second  9ort» 

It  is  not  oDuenal  to  see  the  mixture  of  these  two  dif- 
ferent 
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ferMil  kinds,  from  w/erp  tils  of  coughinj;  in  that  constant 
rpifJciiiy  of  the  Bmiih  Ulunds,  the  winter  chronical  pncu- 


Difltrelit  p^irts  of  ihc  broiicTiiul  niefnlira^ie  beiu^  In  &t(- 
ftTt-nX.  Btatet  iriaylrceMint  for  the  secTetion  oi'tlie  two  dxtfe* 


rent  mnttere.  This  Seems  ti 
different  matters  Ehoiild  br  si 
tttbongh  it  is  ttuf,  ihat  the  « 
period  tmnsjiarent  thiA  Bliiti<r, 
thick  nialtcr.  The  fornver  i«  i 
of  the  mcmhrune,  and  ihr  luttl 


pvobahT^,  than  that  these 
■rt'ti'd  from  the  siime  port; 
ne  pnrt  does  ipcrelc  jl  one 
mid  at  anothPT  ali  opaqae 
rciisioned  liy  great  iMtatioii 

is  the  elTcct  of  a  more  gra> 


dun!  »e(Tetiaii  with  mnrh  te.-i  itritiitioii. 

Kor  the  take  of  brevity  1  avoid  a  further  deactiptiott.  The 
practical  upplicaliDi)  of  these  o Jib i-val ions,  lioWeier  impor- 
tant, would  or  be  auitiible  in  this  place. 

The  sixth  and  st-veulh  kinds  or  expectoreted  sohiit^nm' 
betii»  seereted  after  a  ({iiite  different  niinner,  and   lieinj 
very  differeut  in  their  nuliire  frbin  the  preceding  fivi-  kinds,  » 
I  ahall  not  give  un  uecount  of  them  in  this  pafiei, 

SscT.  II.     Agency  chiffiy  of  Calaric.  t 

.  No   efTect  of  iinpnrtuiice  Is  produced  by  this  ageiit.'Cheniicalnn- 


pUI  the  tempera iu re  of  the  expectoruted  ( 
Babout  iJit'of  Fa 
r^ggr^stion  is  i-'vidently  allered,  the  visddily  ofeiieh  of 
lem  being  diminished.  At  about  las",  coAgidatlon  hp(^iis 
I  b«  quite  evident  in  the  lirsl,  third,  fourth,  and  tinh 
ida  of  matter — that  is,  cnrdy  masses  of  rurioiis  cnagni- 
tdes  appear  in  a  milkVike  or  whitish  liquid.  On  eleraling 
eiemperuture  to  l60°  or  170°,  a  larfje  proportion  of  r.urrf 
H  ioriaed  ;  but  the  proportion  of  the  curdy  inailer  to  th^ 
r^fiqnid  i*  very  difierent  in  different  specimena.  The  iin'ld 
texture,  or  tenacity  of  the  es pectorateil  matters,  is  by  ihi* 
treatmcut  destioycd.  The  milky  liquid  deeimted,  after 
•taodin^  Ii-B  or  twelve  honrs,  ugbrds,  on  evaporation  to 


■=  railed '5"*V    ju 
(he  state 


,  about   three  or  four  grain 


fc  (Void  each 


l>  grains. 


.Tbi*  liquid  pagsea  very  stowly  throasb  ll 
"^e  6ltrale(l  liquor  affords  sciireely  more  tha 
k  evaporation  t«  dryuc^s.     By  repeatedly  I 


90^  M  nncMRAWP  UAmn^ 


+. 


portimM  af  iff«t«r,  dM  whole,  «■  fitf  mI  erald  jti^n^'; 
Mtm ipvta  qwatitj  of  idi* cmri  might  bedifiMj  to  fem, 

•  whiiiih  Kqoid;  which  oo  ofopoMitioo  to  dr5iitift  appcw«4} 

t^.ffM  »itwJmoCaio  MM  hind  (meepi  ia  cootihiifl^  % 

'    itodicr  proportioii  of  •dine  tahiloiioce),  oo  iAmt  milky  tiqiud. 

wbMi  was  teimntod  ftm^' the  rafd  on  th^€oogiil^^ 

iIhb  cxpcctonitfd^wiottcr. 

'  The  second  kind,  colled  owKiAyBte  frooiporenf  mol/er. 

4oet  not  ofbid  cardj  nwitet  ot  tho  tein|irr9torc»  oboven- 

-   ■fontiuouJ ;  but  its  viscid  texture  is  destroyed^  o»d  it  be^, 

cpocs  o  wbejtikof  or  feacwbot  Aillqr  Kqnid ;  and,  on  exa^ , 

■linstion  with  a  magiufyiiig'ijhsi,  it  appears  foil  of  nidf^ 

pfutidcs.    Mer  this  agency  of  caloric,  the  ospeotoratcd' 

ipalt#r  is  fOQch  leai  proof  1^  pntrefiMtioti* 

StbiOM itali.  W  %■  Distillation  of  tho  ospcetorated  matters  to  drynew. 
aflbrdod  a  particularly  limpid  water,  which,  had  a  pecoliar 
smdU  hot  no  impregnation  with  ammonia;,  or  with  any 
,  ether  sohstance^  wKidi  i^Miid  be  detected,  esoept  a  littlf^' 
terbonic  acid.  .   ,  . 

IM<«aai»  «      the  rrsidusry  matter,  in  a  brittle  state  of  dr3imess,  aSorcI* 
.  od-by  evaporation,  varied  between  two  and  a  h^lf  and  ten 
.per  cent  of  the  expectorated  sqbstances*    The  second  kind 
•    yelded  from  oq^  tbirty«Aftti  to  one  forty-fifth  of  its  weighty 
of  Jwittle  residne.    The  first  kind  afforded  from  one  tweiw. 
ticth  to  one  twenty-fifth  of  residue.  The  third  kind  afforded 
lery  different  proportions  of  solid  regidue,  according  to  its 
consistent,  Tiz«  from  one  tenth  to  oue  eighteenth  of  its 
weight.   The  fourth  kind  gave  from  one  twelfth  to  one  four^ 
teenth  of  brittle  matter.     The  fifth  kind  yielded  very  differ- 
ent proportions  of  residue,  according  to  the  very  different 
proportions  of  transparent  and  opaque  matter,  of  which 
it  consisted — it  vaned  between  one  eighteenth  and  one  thir- 
tieth. 

Ai^isct^  ^*  ^^^  these  exsiccated   substances  on   exposure   to  air 

amtftture from  gr^w  more  or  less  moist,  or  at  least  were  no  longer  brittle; 

»tae«  ^^^  became  somewhat  soft,  and  proportionately  to  the  stute 

of  moisture,  were  augmented  in  weight.  The  thinner  the 
expectorated  mutters,  the  raoister,  and  the  greater  increuse 
of  weight  they  generally  experienced.  But  parcels  of  the 
same  consistence  from  different  patients  sometimes  differed 

much 
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h  ia  degree  of  moisture  on  eipomiir'-  to  the  air.     I  U^je 

c.  puTQtU  of  tlie  Kcoiid  uitd  lifiii  scitt*  of  expccto- 

1  HitMUnces  grow  r|uite  moiBl,  uiiil  receive  n  iucrtose  lit 

It  of  (lirre  per  I'enU     ll'  Ui<--  reiiilues  nert;  kept  iu  close 

kIs,  they  reiuBiiied  in  e  brJitlc  aUte.     Lut^r  {parcels  of 

ii-catcd  maltrr  become  more  luuial  than  sinuUer  oaea  of 

f  MtDC  kind  ill  the  same  cir  cum  stances. 

,  The  luilky  and  curdy  liquids,  which  tepara ted  from  MUkr  and  cum 
r  curdy  iDiisse*  (I)  bein^  poured  off;  aud  uIbo  the  cnrdj  ^J^jJ'l^^^p 
'    being  hy   presiure  reudoied  dry  ;  thi:  liquids  wure  ex<l«ai«l. 
evaporated  ta  dryneu-,  but  became  nioial  on  exposure  to  tlie 
•ir.     The  cUrdy  lauiscs  were  by  evaporatioc  reiidertd  brit- 
^USt  *nA  remnioed  to  in  the  air.     1  he  rekidufs  of  the  evapo- 
i  liquids  were  »aid  to  table  extremely  salt.  «od  tite  eK- 
Eated  curdy  njatter  was  tasteless. 

.  The  milky  li(|uiila  (4),  coDcentrateil  by  evaporation.  Milk;  liquids. 
d  not  indicate  any  di$cn|{aged  acid,  or  alkali,  to  the  iiiual 
[cnla. — By  Uilorating  tJiesc  liquids  niih  lime,  a  little 
■mouia  wu  dikciiatgi-'d — by  trituration  wilb  couccntrated 
Ipharic  acid,  the  tiinrialic  acid  vati  diwnj^uged — nilli 
Mpbotic  acid,  and  also  with  tarluric  acid  on  triltiralion 
i  healing,  a  puiiRenl  soiejl  was  perceived,  souiewlut  like 
it  of  iheacetouxatid.  On  burning  to  a  brown  utli  the  fio- 
s  affordtd  by  evaporation  of  thi-gc  liquids,  li« 
Mjominatiiig  ta«(eof  it  was  that  of  muriate  of  soda.  This 
■ih  readily  melted. — being  moistened,  it  turned  turmeric 
pajier  lo  a  reddish  browji  colnor,  and  changed  tunibole  pa- 
ptT,  reddened  by  acetous  ndd,  to  a  deep  blue— on  exposure 
to  the  air,  it  partially  deliquesced — the  diiBoIuiiou,  by  boil- 
ing in  di^tilled  water,  afforded  sujier  tart  rate  of  potunh  oh 
tb«  addition  of  the  tartaric  aeid;  aud  a  red  precipitate  na* 
•cca^ioned  bj-  nitro-muliate  of  iilatina',  Tliin  iuciiierati^l 
•od  fuaed  Mliue  residue  by  other  trials  wui  proied  to  coii- 
tain  phoiphorie  acid  and  Uioe ;  niih  traces  of  sulphuric 
acid,  magnesm,  iron,  and  perlmpu  Ailica  :  but  llw  chief  iii- 
gredients  wure  muriate  of  soda  and  potash. 

(J.     The   curdy    matter   after   express.ion   (*)    afforded   i 
ffliich  Bmaller  ptuportion  of  broivn  ash  than  the  fusible 


"CuTrf, 


•  Tlta  kaawlodge  of  ihU  nagcnt,  I  believe,  ili< 
W  Di.  WoUiitoD. 
VouXXV.— Mar.  isio. 


!  chemical  woilU  u« 


rhait  BMl  on  eapww  to  the  rir.    It 
ftineh  «Mdkr  pfO|Mrtiim  of  |MltA  t^tt  the  fcn^ 
riMter  (6)  i  alto  iDiidi  ItH  of  naiMb  of  todit  bttt  B  Ar" 
higoi  pwpottioii  of  lino  and  photpborie  ficid»  with  tnevof 
.  ovlpbaric  ocidy  nMigiieHo»  orido  of  irany  and  pcfhopo  «lieb 
'.  7*    (•)  IMDO  grnno  of  die  third  tort  of  apoeloratod 
*    MitttiopcaMCcatiottatefdeda60twinii,ti»t>,  ooo  wfri* 
'  '  taMth  of  brittle  aubilaooey  or  ab^vt  liz  per  cent*  and  of 
cootie  tUa  kind  of  nnlter  cantttnod  aboat  ninetf-fiMr  per 
cent  of  water  (Met.  II.  •)•    This  dried  natfev  waa  todocod- 
10  a  ii4ianrod  itate  bf  cspoHDg  it  to  Sie  fai  a  Wei^pvotfd  while 
crociUe.    Indna'prooeii  it  ioflaawd»  enutted  the  uaoal 
awMll  of  bnmiag  anioMl  atMiter,  eep^ciaHy  of  boiM^  ofaT 
''    '     '    aweiledpffodlgioiiaijjattheaaMlioieablackoilwaa^ 
leaded  Tendering  the  omm  aeft  daring  the  ini 
fteald  not  diitiogiiiab  the  Midi  of  ■olpbor,  bat  Ifaere 
hi  one  part  of  the  burnings  a  aaifll,  ta  nj  aeiw^  of  phaa*' 
yhoroa.  ''    -  ■-'^     \ 

(^).  Thiacbarred'aMtterwea  keptin  aeMoof  igoitleB 
hft '4  pUtina  criidhle^  till  it  i|0  longer  rcnMuned  in  a  poidti^ 
lilHa»  hot  wet  redtioed  to  a  coiupdratitely  small  bnik  of  a 
substance  of  the  conmstence  of  paste  in  ao  intense  fire.  By 
continuing  the  fire,  the  chsrge  at  length  was  fused ;  and  af« 
ter  being  kept  in  a  state  of  fusion  to  be  quite  floid  for  ten 
minutes,  the  fire  being  withdrawn,  a  white,  brittle,  appa- 
rently saline  matter,  like  melted  common  salt,  was  eftfily 
detached  from  the  platina  crucible,  which  in  some  plap^ 
had  receired  a  red  tinge. 

(c).  Tie  melted  matter  (5)  weighed  fifty-nine  grains:  of 
course,  this  saline  residue  amounted  to  t^  of  the  expecto- 
rated  matter,  and,  to  one  sixteenth  of  this  expectorated  mat- 
ter exsiccated.  It  tasted  only  of  muriate  of  soda — ^it  had 
no  smell — it  efierresce^witb  acids — it  betrayed  the  presence 
.  of  alkali  to  the  tests  above-mentioned — after  a  few  days  ex-~ 
posure  to  the  air,  it  partially  deliquesced— it  precipitated 
supertartrate  of  potash  with  tartaric  acid,  and  emitted  no 
ammonia  with  lime,  qr  sulphur  with  muriatic  add,  discover- 
able by  the  most  delicaMs  tests. 

(rf).  The 


OK  %xrtcToa.ATv,o  matter.  jgy 

-  {(/).  The  Tutcd  matter  (r)  was  IwUcd  with  three  timet  its  (Vsque  ropy 
wdjfht  of  distilled  water,  iii  which  about  one  half  appeared  '"»""• 
to  dtMM>lve.  The  clear  liquid,  itecauled  Troiu  the  itedinieiit 
■ad  evHfioralcd,  yielded  crystaln  of  miiriule  of  noda  with  a 
Bucfa  aiDaller  quantity  of  s|>icula,  or  needle-sliaped  crjs- 
;  and  taline  matter  which  appeared  uoder  a  lens  not  de- 
ilely  crystallised.  A  secoud  boiling  of  the  sediment, 
tb  twice  its  quantity  of  water,  afl'orded  ulmont  entirely 
inriate  of  sodu.  A  third  boiliii)r  gat-e  a  few  cr)stalBof  this 
wit  onlyi  aa  appeared  under  the  ruagnilier.  A  fourth  boil- 
iog,  la  an  equal  weiglit  of  water,  attorded  no  saline  matter. 

(<)-     Thesalitie  matters  {d)  umoanted  to  forty-live  ^niiiis 

vheu  evaporated  to  dryneBs.     I  colh-cted  by  means  of  a 

ktothpick,  from  amongst  the  ciihical  crjstuU,  an  much  an  I 

■ttuld  of  the  spicula  and  uncryatallized  KaJini'  mutter.  These 

^rts  effervesced  and  precipitated  superturtrate  of  |K>tut>b 

wUli  tartaric  acid,  and  ci^rtainly  aiTorded  no  sodn-lurtrale  of 

potash — they  also  afforded  ii  precipitate  with  nilro-mnriiite 

'  plating-being  saturated  with  acetous  acid  there  uat  still 

•light  precipitalioti  with  murinteofburyt;  for  without  ace- 

II  acid,  there  wuA  a  most  copious  precipitation  irilh  ihi« 

ipl,  but  the  greater  part  of  the  precipitate  was  dissolved 

acetous  add,  added  >o  as  not  to  supersaturate  it. — Ova- 

oDia  did  not  occnsion  a  precipitutiotir^wiih  ui- 

ite  of  silver  an  abunduut  one  took  place— lime  water  pro- 

:ed  only  slight  turbidity.     The  muriate  of  soda  amount- 

ia  this  saline  mass   of  forly-tive  grains,  to  thirty-five 

lins,  or  nearly  to  one  grain  in  450  of  expectorated  mat- 

Jer;  the  rest  was  suhcnrbonate  of  potash  amounting  to  one 

graiiit  in  about   1^40   grains  of  expectorated   matter,    with 

which  was  mixed  u  minute  proportion,  probably,  of  sulphate 

and  of  phosphate  of  potash. 

(./}.  The  undissolved  matter  (d)  boiled  with  muriatic 
pad  ^ve  a  turbid  liquid,  but  on  standing,  nearly  the  wholt; 
a|)|>e4red  to  have  been  dissolved:  a  small  proportion  of  se- 
ily  took  place  in  a  transparent  liifuid,  which  was 
lilcd  till  it  ito  longer  parted  with  tnuriutic  acid. — This  di^ 
being  exiiccuted  grew  liquid  on  exposure  to  uir; 
jud  oxalate  of  ammonia,  gradually  added,  produced,  us  I 
decidedly  ascertained,  the  precipitate  of  oxalate  of  liiiie. 

<J  2  (f).    The  


Opiq'vt  wpf  (^).  The  iSltered  retidnary  liquid  (/)  with  muriate  of 
Iwryt  gaTe  immediately  a  ropioof  precipitation— -with  lime 
water  there  was  roilkiness  'produced)  and  Babsequentlj  a 
white  precipitation  which  did  not  disappear  on  addihg^  a 
tmalT  proportion  of  acetons  acid— pro ssiate  of  potash  o^ca- 
riooed  a  greenish  blue  colour  witliout  precipitation — aiicci* 
Date  of  ammonia  produced  a  milky  liquid— -no  effect  was 
obeerred  from  tartaric  acid— There  being  a  precipitation 
with  caustic  or  pure  ammonia^  as  well  as  with  potash,  and 
with  the  carbonates  of  the  alkalis,  it  was  supposed  wiagnesta 
was  f^resent:  and  the  dissolution  of  this  precipitate  in  mu^ 
riatic  acid,  and  in  acetous  acid,  gave  no  precipitate  with 
oxaKc  acid.  Some  of  the  muriatic  dissolution,  previously 
to  precipitation  with  oxalate  of  ammonia  (y*),  being  evapo* 
tated  to  dryness,  the  residue  was  ignited;  but  if  magnesitf 
was  present,  as  well  as  lime,  it  was  ih  too  small  quantity  to 
be  distinguishable  from  the  lime,  by  composing  sulphate* 
The  precipitate  now  under  examination  was  certainly  not 
mere  magnesia,  for  it  melted  into  an  opaqoe  globule  uodev 
the  blowpi|>e ;  it  was  not  phosphate  of  lime,  for  with  aul* 
.  phuric  Acid  a  somewhat  bitter  and  sour  substance  was  com* 
pounded,  which  afforded  a  precipitate  with  ammoaia,  but 
none  with  oxalate  of  ammonia.  It  was  a  phosphate  not 
only  on  account  of  its  fusibility,  but  be(!ause  a  curdy  ap« 
pearance  was  occasioned  by  the  mixture  just  mentioned 
with  sulphuric  acid,  on  adding  it  to  lime  water.  Neither 
was  it  soluble,  like  phosphate  of  lime,  in  phosphoric  acid. 
The  quantity  of  this  precipitate  was  too  minute  for  decisive 
experiments,  but  from  thcee  related,  it  seems  probable  that 
it  was  phosphate  of  magnesia,  which  was  dissolved,  «s  will 
appear  present^,  in  phobphoric  acid,  and  precipitated  by 
ammonia. 

{h)>  The  residuary  liquid  (g),  after  the  precipitation  by 
oxalate  of  ammonia,  being  evaporated  to  dryness,  was  easily 
ascertained  to  be  phosphate  of  ammonia,  with  indications  of 
a  minute  proportion  of  sulphate. 

(t).  it  remains  only  to  notice  the  indissoluble  matter  in 
nuriatic  acid  (  /*)•  1  found  it  to  grow  soft,  and  the  parts  to 
o^heie  under  the  blowpipe,  and  with  a  little  potash  it  rea- 
dily melted  into  an  opaque  globule. 

8.     To 
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8.  To  obtain  a  more  satisfactory  proof  of  the  presence 
of  atolpbur,  forty  grains  of  charred  expectorated  matter 
were  kept  in  a  state  of  ignition  in  a  platina  crucible,  with 
another  inverted  over  it  to  esclade  completely  the  escape 
of  gas,  for  two  hours.  After  cooling,  the  smell  of  sulphu* 
retted  hidrogcn  gas  was  very  evident,  on  the  addition  of 
diibted  muriatic  acid,  and  even  of  water  only.  Silver  was 
tarnished,  and  paper  wetted  with  liquid  acetiteof  lead  was 
blackened  by  this  gas.  In  some  of  the  experiments,  while 
the  charcoal  wa»  burning  off  from  the  charred  expectorated 
matter,  I  perceived  the  smell  of  sulphur,  and  perhaps  of 
phosphorus'^ 

(To  be  amcluded  t^  our  next, J 
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On  the  Nonmbsorption  of  Oxigcn  in  Respiration,  in  Repig  t^ 

Mr,  Acton,  6jf  J.  F. 

To  Mr.  NICHOLSON. 
SIR, 

Jl^^lY  former  remarks  on  Mr.  Acton's  communication  were  Defence  of  Mr. 
designed  to  rescue  Mr.  Ellis  from  the  imputation  of  ««  per-  JJ^**  u^**"*lf 
verting  the  experiments"  of  Mr.  Bichat. — My  present  aim  self  a>ntnidi&- 
is  to  defend  the  same  writer  from  the  charge  of  contradict*  ^*^"^ 
ing  himself.     **  If,"  says  Mr.  Acton,  "  two  experiments  of 
an  opposite  nature,  mentioned  doubtless  to  prove  the  truth 
of  the  general  proposition,  can  be  conbidered  a  contradic* 
tion,  then  has  Mr.  Ellis  contradicted  himself."     To  this  I 
reply,  that  a  general  proposition  may  be  supported  by  dis- 
similar proofs,  which  require  experiments  of  an  opposite 
nature,  without  involving  any  contradiction  :  and  such  I 
take  to  be  the  case  in  the  experiments  referred   to  by   Mr. 
Acton.    To  prove,  that  mr  does  not  naturall3^  enter  into  the 
blood,  Mr.  Ellis  quotes  an  experiment  of  Hales,  who  in- 
jected air  into  the  lungs  of  an  animal,  but  it  did  not  enter 
the  vessels.    As  a  farther  argument  against  this  opinion, 

Mr. 
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Mr.  Ellitt  also  states,  that,  if  air  be  made  to  enter  the  blood, 
it  quickly  destroys  life ;  and  he  refers  for  proof  of  this  to 
IjA  experioieot  of  Mr.  Bichat,  who  not  only,  like  Dr.  Hales, 
iojected  air  into  the  Iungf«,  but  cotifined  it  there,  by  which 
means  it  did  euter  into  the  blood  vessels,  and  speedily 
proved  fatal.  Where  now  is  the  contradiction  in  all  this  ? 
Two  diSereivt  positions,  tending  doubtless  to  the  support  of 
one  general  proposition,  were,  by  these  experiments  to  be 
established ;  and,  if  the  experiments  be  deeo^d  correct, 
^ey  go  directly  to  fulfil  their  destined  purpose.  In  his  zeal 
against  the  geuenil  proposition,  Mr.  Acton  seems  to  have 
overlooked  the  varying  nature  of  the  proofs  adduced  in  its 
support,  and  he  thus  sees  contradiction  in  opponte  experi- 
ments directed  to  the  establishment  of  dissimilar  truths, 
Messni.  Allen  In  my  postscript  i  observed,  that  the  late  experiments  of 
found Ihe'oxi-  ^^^(^rs.  Allen  and  Pepys  seemed  to  support  Mr.  Ellis's  opi- 
fenlott  inje-  nion,  that  **  all  the  oxigen  gas  lost  in  respiration  was  to  be 

¥«tfd*into"car-  ^®'*"^  ^"  *^**^  carbonic  acid  produced."  As  Mr.  Acton  pro- 
bouicacicL  nounces  this  an  **  inaccurate  and  unfair  statement,*'  I  mast 
beg  leave,  in  justice  to  myself  and  to  those  gentlemen,  tx> 
deliver  a  short  abstract  of  their  experiments  nearly  in  their 
own  words.  In  ibc  analysis  of  the  respired  air  of  thirteen 
experiments,  in  each  of  which  nearly  from  3  to  4000  cubic 
inches  of  air  were  once  passed  through  the  lungs,  and  in 
one  instance  little  less  than  lOOOO,  where  *'  the  breathing 
was  nearly  natural,  the  operator  scarcely  fatigued,  and  his 
pulse  at  the  end  of  the  experiment  (which  lasted  from  5  to 
^4  minutes)  not  raised  more  than  about  one  beat  iu  a  mi- 
nute," these  gentlemen  found  the  quantity  of  oxigen  gas 
and  carbonic  acid,  taken  together,  to  amount  always  to  51 
parts  ill  the  hundred^  which  exactly  corresponded  to  the 
proportion  of  oxigen  gus,  previously  ascertained  to  exist  in 
the  respired  uir :  wherefor<;  they  concluded,  •*  that  the 
quantity  of  carbonic  acid  gas  emitted  is  exactly  equal,  bulk 
for  bulk,  to  the  oxigen  consumed.*'  This  conclusion  is 
jubt  what  it  should  be,  a  simple  expression  of  the  fact,  andT 
nf>thing  more ;  ;md  it  goes  entirely  to  support  the  opinion  of 
Mr.  Ellis,  to  which  I  before  alluded. 
In  5t.me  rases  But  in  two  other  experiments,  which  lasted  only  two  or 
howerer  3Xi-    ^h^ee  minutes,  where  not  more  than  300  cubic  inches  of  air 

were 
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were  employed,  which  were  passed  eight  at  Im  timei  throagh  g™  diuppeu- 
llie  luiigs,  "  until  reapiralioD  beiame  extremely  laborious, 
with  m  i^rvat  seoae  of  oppresiion  and  suflbcation  in  the 
rbest,  iDdiattnct  virion,  bu«  in  the  ears,  and  at  last  per- 
fect insensibility,"  the  oxigcn  and  carbonic  acid  ex|>el1ed 
•mounted  together  only  to  14  or  16  parts  in  the  hundred, 
instead  of  21,  as  in  all  the  former  experiments;  and  there* 

*  lore  when,  as  in  these  experiments,  "  reapiration  is  attended 

•  with  distressing  ciriumstances,  there  la  reason,"  say  these 
gentlemen,  "  to  conclude,  that  a  portion  of  oxigen   is  ab- 
torbtd."     This  coaclusioD,  however,  unlike  the  former,  evi- 
dently involves  matter  of  opinion,  lu  well  as  matter  ofjact. 
To  the  fact,  that  a  portion  of  oxigen  was  lost,  I  readily  as<  This  iu[> 
•ent ;  but  to  the  opinion,  that  this  oxigen  was  absorbed,  I  f^^"^  j^  ,|,, 
must  beg  leave  to  demur.     The  two  aeries  of  experiments  lun(i. 
diSer  not  lew  in  their  chemical  results,  than  in  their  efiects 
on  the  aDJmal  system;  and  although  these  gentlemen.  At 
the  cotomeDcemeut  of  their  excellent  memoir,  seem  to  have 
been  fully  aware,  "  that  the  deficiency  ia  the  respired  «ir 
priocipally  arises  from  the  difHculty  in  brining  the  Inngs 
precisely  to  the  same  state  after  as  before  the  experiment," 
yet  they  appear   to  have  passed   by  this  consideration  ia 

^  fonaing  the  above  conclusion;  and  have  thus  been  led  to 

p  coniider  the  mere  disappeartince  of  a  portion  of  the  in- 

5)iired  air  as  a  proof  of  its  absorption  by  the  blood,  when, 

in  rcnlity,  it  proves  nothing  more  than  its  retention  in  the 

bttig'' 

1  hare  thus  endeavoured  to  separate  fact  from  opinion  in 
these  experiments ;  and,  if  I  mistake  not,  the  fact  is  with 
■vc  ftad  Mr.  EUii— the  opinion  with  Mr.  Acton* 

J.  F. 


■  KEMARKS. 

As  it  is  but  equitable,  that  every  writer  should  be  allowed  ContnnenTi**^ 
to  defend  the  opinions  of  himself  or  his  friend,  as  far  as  "l' 
nay  be  done  without  indulging  endless  or  unnecessary  con- 
troveray,  the  preceding  paper  has  been  admitted  :  though  I 
apprehend   nothing  remains  now  to  be  uid  an  dtber  side, 
unless 
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ThtcBigM  £,  ;•  I^oailvM «tom  liMPMr»  thit  J.  F^t  »odf  ff  •«• 
j^ggggjfgj! i^iiiriig ilr ?liit ^rfwipcir  of  ibt  |m|i0rtiMi  of  #q|W-m 

ffyi^lff^^  yfcigi:  99$nm  tt  bf  fin«id«4  w  w  tniMwieM  Mas..  3)mm 

Lii^liNr  tir  aftfer.fkipinitioii,  Umj  ncvriy  dctemiiicd  tk*.  |tfi^ 
•fatiAqm kf  Mftn and ourfcoaiiB aeid toBitrogen i»  a .givva 
*l|Mitil3Sl4KiiMeq«nl^r  viMlur  the  air  left  m  tfMbHiga 
-iit  lba>  aild  if  iba  aKpari— t  ip#t  more  or  lets,  thb  air 
•MtiM  hatir  aeaf ly  the  aant  paaportraM  of  oxigen,  caitaaie 
^-,s:.y:  •*:* I; -«W,1«iid 'nlto«gc»#  01  Ihat  kft  iHofaNancier;  aolbat  ii# 
^ir":^         -  iMppha  ii^tlio4Ba|p  woaMraecOoot  for  tho  Meiaiaot-  propof 


Thilhttodt  of » *   Witioti  oirtHii'ai  rrtaaifc  may  te  toodooo  lUa  «o1 
^^^^snm-^ft^Mm^  in  iha  osp^vmanlt  of  Mctln.  AOm 
ddk '  »  VMf^f  drawt'tbrwinlb  Mi  longi  ftoai  om  vcMal  thraogh 
lioQO^olwaBditkni^bmKfclici  it  ooft  throagh  anaUi^  tafto 
^      .  rjioM  oiiatlHtf  .vMd j:  aiMl  tbirbe  eoB^ 

'  "fMaihlo  aooritor  of 'titoci,  at!  cmanttiiiealioD  belmai.  Mo 

rinoga  aiiA  tho  oatonial  air.  btiug  cooiplotely  €«i  off  hodi  m 

oAd^Matioii  aMdlinapwttioii.    CooMqucoilj  ^1  the  Ion  hf 

^paMitf  ia  the>^teMilt,  that  can  be  aecribed  to  the  longa 

^"Maig  kta  ooiApMdy  erepdad  at  oiie  time  than  another^ 

iliMt  be  the  surplus,  thai  the  kmsfs  retain  after  the  last  ex- 

*  pimtion  above  what  they  retained  after  the  expiration  pre* 

▼ioos  Id  ecftntnebcihii^  the  experiment.     In  the  third  experi«^ 

nent  of  Nleasrs.  Allen  and  Pepys  [«ee  Journal,  vol.  XXII, 

p.  183]  this  leas  it  ottly'ibur  cubic  inches,  which  might  be 

ascribed  to  sych  a  cause :  but  in  several  others  it  is  upwards 

of  thirty,  and  in  the  eighth  the  loss  is  sixty-two  cubic 

.    inches,  which  is  surely  niVK!TtT6o  great  to  be  accounted  for 

ealculation  of  in  this  way.     I  am  inclined  to  suspect,  that  Messrs.  Allen 

Mm»n.  KMP.  and  Pepys  themselv^,  whfen  they  ascribe  the  deficiency 

•    «*prineipaHytb  the  impossibility  of  bringing  the  lungs  to 

thtaaoie  state  after  Ibiicibloexpiratioii''  {ih.  p.  187],  <K- 

vided  the  ^antity  thas  disappearing  aioong  the  totol  nam- 

*ber  of  expirations  made;  fbr  tliis  remark  is  introduced  by 

the  foUowiog  wordo;  ■^''Tho  amaUnem  of  the  deficiency 

[18  cuk 
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t.  iachtrs],  notwltbiilaiiiJing  tti«  experiment  occ«i|>ied 
inuto,  tie."  But  tlie  duration  of  ilie  tr.\perimeiit 
m\r  DO  tSecl  «u  the  Tem>\l  aa  fur  an  it  wan  tnrtiig  tg 
4C  in  question,  since  lliis  is  simply  itie  diilereuce  be- 
lt th?  air  retained  id  tli£  luagt  previuiu  io  ihe  ex|JCi'i- 
it  sod  nCtur  its  conclution,  whether  the  experiment  cod' 
of  A  «iuj{le  iuspiratioD  ajid  expirationi  ot  of  ■  Uiq«> 
C. 


■  Mil. 

Obttrvlitmt  »m  the  Pickle  of  f'iatelt,  conudered  nt  a-Re- 
agfvl:  and  OB  the  Advantage  of  Sailing  Vegelablrt,  frvm 
wAkA  DUtilled  Haters  are  uttrnded  to  bemmde-  bi/  Mr. 
^iCsKSOIllLLKt,  Smt,* 


^STl  diemical  Rnalyaes,   when  we  wish  lo  detect  the  pr«- SiiupoTriolf* 
•ence  of  ane»inbined  acid*  or  alkftlis,  or  of  Blk»Une_«b- 'P*  *"  *' 
carbonate*,  the  most   usuot  test  is  sirup  of  violets.     Bat 
tbis  \ms  some  inconveniencies.  us  it  is  very  apt  to  spoil.    Ac-        ..^^  ^ 
cordingljr  it  oi'euned  to  tne  to  try  what  1  cull  pickle  of  vi».  nun  ^if«atto 
(lets,  and  I  found  it  uiiswer  extremely  well.     The  rolluwrng 
is  my  mode  of  makiug  it. 

On  the  petals  of  the  violel  slightly  pressed  into  a  snia)!  Mofl*  <tf  >t» 
pewter  tneasare,  pour  double  their  weigln  of  boiling  water,  " 
and  atir  them tveedier.  Cover  over  the  measure,  aud  eitpo<e 
it  for  a  TeiT  Imun  to  a  heat  somewhat  greater  than  that  of  ■ 
watarbaih :  after  which  let  The  liquor  be  itrongly  preiscd 
ant  through  a  very  clean  linen  cloth.  Weigh  the  infusioa 
accnnUely,  and  add  to  it  one  third  of  ils  weight  of  commou 
•alt,  stoning  it  till  this  is  dissolved.  Very  tine  white  salt 
•beutd  be  chosen,  as  thi*  eontHta*  little  or  no  earthy  muh- 
Ue,  which  would  be  detrimental  to  the  colour.  ]n  a  smalt 
phial  corked  This  will  keep  without  alteration,  thongh  ex- 
pend to  various  degrees  of  temperature,  aitd  even  to  th* 

•  Aiuulei  d«  Chlcuie,  «t4<  LXTll,  f.  U, 
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rtya  of  the  ran.    At  a  retgcnt  it  is  far  preferable  to  the  beit 
■irup  of  violets*. 
OAicr  bine  It  may  be  presumed,  that  several  other  blae  flowers,  aa 

would  |]|(^^  Qf  ^ii^  Ir^^  larkspar,  &c.,  would  aflbrd  a  pickle  of 

sufficient  scDsibility.     The  latter  I  have  tried  with  success* 
oi  To  use  this  blue  pickle,  dip  into  the  phial  the  eod  of  a 

^  .  KttTe  stick,  or  of  a  match  with  the  brimstoned  part  broken 
off;  and  with  this  end  touch  a  clean  earthen  plate  in  vurious 
places*  On  one  plate  you  may  make  thirty  such  spots  for  ^ 
trial,  each  of  which  will  not  require  above  a  quarter  of  a 
drop:  so  that  a  few  drachms  of  this  pickle  will  last  a  twelve- 
month, thongh  yon  have  frequent  occasion  for  its  use. 
VcftbiTcs  It  appears  that  the  utility  of  common  salt  in  preserving 

tJb  ^d^  iregctables  required  to  be  brought  from  a  distance,  for  the 
hf  tMe  either  of  the  apothecary  or  perfumer,  haa  not  been  in 
general  sufficiently  understood.  Hilary  Marin  Rouelle, 
whose  pupil  I  was,  perfumed  his  laboratory  during  a  whole 
course  of  chemical  lectures  in  the  winter  of  1775  by  dis« 
tilling  roses  he  had  salted  in  the  month  of  June.  The  rose* 
voter  he  obtained,  baing  mixed  with  sugar  and  alcohol, 
formed  a  delicious  cordial.  I  have  kept  a  jar  full  of  salted 
roseleaves  in  my  laborator}'  these  three  years,  and  their  per* 
fome  has  lost  nothing  of  its  strength  or  sweetness*  They 
may  be  salted  in  the  following  manner, 
of  Take  a  kilogramme  and  half  [4lbs.  troy        ]  of  rose- 

'*  leaves,  and  bray  them  for  two  or  three  minutes  with  one  third 

their  weight  of  common  salt.  The  flowers,  bruised  by  fric- 
tion with  the  grains  of  the  salt,  will  presently  give  out  their 
.  juice,  and  produce  a  kind  of  paste  of  little  bulk.  This  you 
will  put  into  an  earthen  vessel,  or  small  cask,  and  proceed 
in  the  same  manner,  till  you  hava  filled  it.  All  your  rose- 
leaves  being  thus  salted  in  due  proportion,  you  will  stop  the 
vessel  close,  and  keep  it  in  a  cool  place  till  wanted. 
Distillation.  Whenever  you  think  proper,  you  may  proceed  to  distil 

this  fragrant  paste  at  your  leisure,  putting  it  into  a  com- 
mon still,  and  diluting  it  with  about  double  its  weight  of 
pure  water.  Thus  you  will  neither  be  hurried  by  the  season^ 

*  Id  too  parts  of  sirup  there  are  66  of  sugar,  which  often  contains 
come  lime.     In  100  parts  of  the  pickle  tliere  are  but  25  of  salt. 

not 
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Qor  inconvemeaced  by  distance;  for  during  the  winter  you 
may  diotit  at  Paris  litrbs  salted  long  before  iu  places  the 
most  raniote  from  the  capital. 

Accordingtosome,  distilled  waters  lhus|obtftined  are  more  Applicable  to 
fragrant,  and  at  the  same  lime  yield  more  essential  oil.  t'^V^'whlih*" 
Lastly  I  would  add,  that  this  mode  of  salting  may  be  ap-  nUlnaike^ 
pTltfd  to  some  very  useful  purpo«e8.     For  instance,  if  it  be 
true,  that  the  waters  of  some  herbs  will  not  keep  the  year 
roand,  thoug^h  disiilled  with  the  utjnoft  care  ;*theBe  herbs, 
if  properly  salted,  will  keep ;  no  that  ihey  may  be  distilled 
when  wanted,  and  their  water  employed  while  to  full  pos- 
lession  of  itA  medical  virtues. 


0«  the  Eminence  of  Oxalic  Acid  in  ike  Leaven  and  Stalki  0/ 
the  Rhevm  palmatum,  or  true  Rhubarb  ;  by  Mr.  B.  L*. 


XT  is  well  known,  that  Scheele  observed  the  existence  of  Oialitcof 
oxslaie  of  lime  in  the  root  of  rhubarb ;  but  1  am  not  ac-  ^^  J^Jj^"" 
qaainted  with  any  person's  huving  examined  the  juice,  llalks, 
olid  Icvve?,  of  the  rheum  pulmatum.     Mr.  Vogel  and  my- 
aelf,    surprised  at  the  tjuantity  of  free  acid  in  this  plant, 
Codcuvoured  to  ascertain  its  nature. 

We  lirst  pounded  the  leaves  and  stalks  in  a  wooden  mor- Jtiiceof  Ae 
tar,  expressed  the  juit-e,  and  filtered  it.  l."«A.tiik 

It  was  clear,  with  a  slight  yellowish  tinge.     Its  smell  w^  \a  propcniM 
weak,  and  aomewhat  like  that  of  melilot.    Its  taste  was  evi. 
dently  acid,  and  it  reddened  the  paper  and  infusioo  of  lit- 
miu  very  powerfully. 

The  pure  alkalis  and  thtir  carbonates  changed  its  colour  Eumiorf 
to  •  deep  brown,  without  occasioning  any  precipitate.  ^'■^  di&reni 

The  oxalate  of  ammonia  produced  no  change  in  it. 

With  limewater  a  whitish  precipitate  was  formed,  iniola- 
ble  in  water,  but  soluble  in  acids. 

The  muriate  of  lime  likewise  occasions  a  very  copious 
ybite  precipitate,  iiituluble  in  water,  but  soluble  in  nitric 


•  AcmJm  d«  Chlmif,  rsL  LXVII,  p  91. 
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The  precipitate  produced  io  it  by  acetate  of  lead  ii  of  a 
yellowish  white. 

I'hat  by  nitrate  of  mercury  is  white,  and  id  a  great  mea* 
aura  tolabla  io  nitric  a<;id* 

Nitrate  of  silver  prodaces  the  same  phenomena* 
Muriate  of  tin  ^vea  a  yellow  preci|iitate  with  it. 
Oontaiataffce     These  preliminary  trials  show:  1,  that  a  free  acid  exists 
add  aiulogous  in  the  plant :  4,  that  this  acid  is  analogous  to  the  oxa1ic« 
which  is  demonstrated  by  the  precipitates  obtained  with 
liinewater  and  muriate  of  lime :  3»  tliat  the  oxides  of  lead 
and  tin  seize  on  a.  colouring  extractive  matter:  4,  that  this 
juice  holds  no  calcareous  salt  in  solution,  since  no  precipi- 
tate is  produced  in  it  either  by  the  pure  alkalis,  or  their  car- 
booates,  or  oxalate  of  ammonia. 
nt}nloedis»       Desirous  of  ascertaining  whether  any  volatile  acid  existed 
^^^^'^  in  this  liquor,  we  distilled  the  filtered  juice  in  a  retort  on  a 

•aod-beat.  '  What  came  over  was  a  perfectly  clear  water 
Naai^ctQie  with  a  slif^ht  aromatic  smell,  not  acid,  and  yielding  but  a 
**"•  slight  precipitate  with  acetate  of  lead,  which  precipitate  was 

soluble  in  nitric  acid*     We  perceived  no  effect  from  lime* 
water,  baryteswater,  or  muriate  of  tin. 
Rcnduum  What  remained  in  the  retoit  was  evaporated  slowly  till  it 

bad  acquired  nearly  the  consistence  of  a  sirup.     At  the  ex« 
piration  of  four  ?nd  twenty  hours  a  pretty  larj^e  quantity  of 
contained        small  crystals  were  found  at  the  bottom  of  the  saucer,  which, 
tnpeioxaiate     when  separated  and  washed,  exhibited  ail  the  characteristics 

"        of  acidulous  oxalate  of  potash. 
aadMBitacid       '^^^  supernatant  fluid  was  hi^hcoloured,  and  yielded  no 
more  crystals  by  evaporation.     It  contained  scarcely  any 
more  oxalic  acid,    for    it   formed    no  bensible    precipitate 
either  with  limewater  or  nuiriute  of  linie,  yet  it  was  very 
sour. 
fnibablf  the        Though  the  distillation  of  the  juice,  as  mentioned  above, 
•Mt^ttt.  viclded  no  acetic  acid,  we  are  inclined  to  believe,  that  this 

acid  exists  combined,  or  retained  by  th5   colouring::  extrac- 
tive matter,  as  is  the  case  with  the  juices  of  a  ^leat  number 
of  plants. 
Theraufuum      T'he  evaporated  mass  reduced  to  the  state  of  j>ovider  wa 
4rird,  diid        diirested  in  alcohol  at  40.     The  alcohol   a<  quired  a  li^ht 
•IcdhoL  yellow  tinge,  and  was  acid;  but  the  acid  was  not  the  oxalic. 

Indeed 


lodccd  it  is  well  knowDy  that  tb«  acidulous  oxalate  of  pot- 
ash is  scarcely  soloble  io  this  ■kenstrnam* 

The  rftidaaai  th«l  wair  iosolnUe  io  -alcohol  oontained' 
acidaloas  oxalate  of  potash.     Being  calcined  and  inauie* 

ih  II  platina  ciMdblo»  a  rkrf  alkaline,  white,  nelled  f^^^ 
WW  obtaiDedi  Ita  conceatrated  solntioo  changed  the 
icM  WDilphate  of  aiamino  into  alnni.  This  suhstanee  them* 
Ihra  waa  nothing  hot  nearly  |ihre  potMh,  a  Htile  oarhonatenf^ 
and  contaning  a  tety  small  quantity  ^  mlphate  and  ntSM 
nAlMi  Of  potilsn*  / 

Fiom  this  exanrinalioii  of  th^  joiee  of  the  stalka  and 
lesfcs  ^the  rheain  ptAaaumi^  or  tme  rhubarb»  it  followsg. 
Ihaft  it  contains,  I,  a  pretty  large  quantity  of  JBcid«»loua 
cpmlato  of  potash :  8,  an  aneryslBlli»ible  acid  comhinedl 
with  the  coloormg  ex trsctite -matter,  which'  ia  analogovs  tw 
the  a^eAc  Md,  and  in  Ibis  fetata  exhibits  some  of  the  pt9m 
ptttics  ascribed  to  the  acid  termed  asalic!  3,  and  laatlfK 
Ant  flile  presence  ofthia  actid  eonftma  in  some  measure  the 
experiments  of  the  celebrated  Scheele.  We  need  not  be'  ai 
all  sarpriied- to  fiiid  oxalate  of  lime  in  the  root  of  rhubarb, 
since  an  acidnlsas  oxalate  of  potasli  it  obtained  ^m  its 
leaves* 

Rhnbarb  is  not  the  onty  root,  that  contains  oxalate  of  V«ri<ni« 
Kme,  f»r  Scheele  found  it  in  several  others;  but  at  thb  ^It^^^i^^ 
exists  ih  them  i^  very  small  quantity,  he  employed  a  parti- 
cular process  to  separate  it,  which  wc  shall  insert  here,  to 
save  trouble  to  those  who  would  iiistitnte  siinilur  ioquiries. 

Cut  and  bruise  the  roots,  and  pour  on  tbem  muriatic  Mttbod  of 
aeid  diluted  with  a  great  aeal  of  water.     Leave  theiu  to  di-  <'^**^*'*'i  «• 
gest  a  few  hours;  then  iiKer  the  solution,  and  saiuriite  it 

with  ammonia.     If  the  roots  contain  anv  oxalate  of  lime, 

■     • 

this  salt  will  be  dissolved  by  the  acid,  and  precipitated  by 
the  alkali. 

The  following  substances  afforded  this  chemist  more  or  Roptfiinwhkk 
less  oxalate  of  lime,     1,  the  roots  of  alkanet,  parsley,  car- j.*  1*^*  l****^ 
line  thistle,   turro<rrie,  white  dittdny,   fc^nnel,  red  gentian,         V 
swallowwort,   paiience  dock   or  rhubarb,    liquorice,  man* 
drake,  restharrow,  Florentine  orrib,  soapwort,  squill,  tor- 
aa^tiU  valerian,  zedoarj,  and  ginger;  and  2,  the  barks  ofandfaorki. 
cafcarilta,  cinuamon,  elder,  and  bimarouba* 

XV. 
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XV. 
Anafysis  of  the  Aplome:  by  Mr.  Lauirbr*. 

F<md  Ml  Ae  JVl.R«  Haiiy  has  given  the  name  of  aplome  to  a  atonj 
substance  found  in  Siberia  on  the  banks  of  the  Lena*    We 


are  indebted  for  a  knowledge  of  the  place  whence  it  is  brooght 
to  Mr.  Weiss,  who  has  parted  with  his  collecCon  to  guvera- 
Hav  tone  re-   ment.   The  aplome  has  some  resemblance  to  the  garnet  and 
SmeT"^  J?    ^^  idocrase,  or  brown  hyacinth  of  volcanoes.  It  differs  firom 
tnsm.  the  former  in  its  specific  gravity,  which  is  3*444>  thoogh  it 

crjTslallires  like  the  dodecaedral  garnet;  and  from  the  latter 
in  its  primitive  form.  The  figure  of  the  crystals  of  the  aplome 
seems  to  indicate,  that  tbey  are  the  result  of  a  decrement  by 
a  single  row  on  each  edge  of  a  cube.    *^  This  decrenieiit»** 
.  says  Mr.  Hauy,  '^  is  so  simple  and  elementary,  that  I  had, 
selected  it  for  the  first  in  explaining  my  theory  of  the  struc- 
ture of  crystals.**    This  induced  him  to  give  it  the  name  of 
aplome^  or  simplicity. 
Lofts  byctici-       l*he  aplome  loses  by  calcination  two  per  cent.  A  hundred 
Tnatod  with    P^i^  ^f  aplome  reduced  to  fine  powder  were  treated  with 
potishaitdmu- four  hundred  of  caustic  potash.     A  red  heat  kept  up  for 
half  an  hour  produced  only  a  pasty  fusion.  The  mass  when 
cold  was  of  a  bottle  green  colour.     The  muriatic  acid  com- 
pletely dissolved  it.  This  sol  a  ti  on,  treated  in  the  usual  way, 
gave  for  every  hundred  parts  of  alumine 

Its  component  Silex     40 

Alumine 20 

Lime    14'5 

Oxide  of  iron • 14"5 

Oxide  of  manganese 2 

A  mixture  of  silex  and  iron  •  •     2 
Loss  by  calcination    2 

95 
Loss 5 

100. 

•  Journal  de  Physique,  toI.  LXVIl,  p.  392.     Abridged  from  the  An- 
nales  de  MusC'e. 

This 
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Thii  BtwIyBis ^hows,  lliAt  the  aplome  cannot  be  eanuiJercd 
as  majof  th*  miiieraln  ynt  known. 

Under  tliese  circ-uinstuiices  it  seems  to  me,  nben  the  re-  ati' 
Rults  of  aiialysia  nre  nut  vufficieiilly  tlecuivc  to  settle  the 
poioi,  it  is  indispcDsably  iiecesiiBry  to  combine  with  its  re< 
wits  the  geometrical  and  physical  propertiesor  the  mineral; 
and  ir  we  take  tlils  course  here,  which  is  unqiiestionablj 
admissible,  we  ihalt  be  Itsd  to  con^iter  thf  aiilome  us  fortu- 
ing  a  distioct  ipecif*, 
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At 


LT  the  taeetiii^  of  this  Society  on  Saturday  the  13tb  of  Minintofr  «( 
January  last,  the  Itev.  Dr.  Mackni^ht  retiil  a  Mintralogical  BmLedi. 
acccount  of  Ben  Ledi,  and  ttie  environs  of  LiM.'h  Katleriii, 
The  description  of  the  rocks  in  that  district  (whicli  comiBt 
of  mi<?a-«Utc,  and  clay-slate,  with  uii  overtyin|;  coni^lome- 
rate,  formed  at  a  lower  level  from  the  dtbris  of  primilive 
noantaintt)  tended,  in  the  uutbor'a  opiniott,  to  ilhiatrute 
one  branch  of  the  Wernerian  doctrine,  respecting  the  order 
of  fonsations  in  the  mineral  kingdom.  It  also  appeared, 
in  confirmation  of  another  principle  iu  the  Geognosy,  that 
the  direction  from  SW  to  ft  E  of  the  strata  composing  the 
Htf^and  mountaiiis,  corresponds  to  what  has  been  ob&errad 
i»  general  relative  to  the  bearings  of  the  priniiiive  Btmta  in 
the  crust  of  the  Earth.  Such  a  uniformity  of  direction,  it 
would  seem,  could  have  resulted  only  from  tlie  actinn  of 
powen  in  nature  that  are  slaw  and  regular  in  their  opera- 
tion; and  must  be  referred  to  some  ortginal  law,  which. 
later  discoveries  render  it  probable,  will  be  fuuud  tu  depend 
on  the  constitution  of  the  terraqueous  globe  with  tegard  to 
magnetism  and  electricity. 

Attheaame  meeting,  the  SecreCiry  laid  bi-fore  the  Society  Mnranthcjr 
a   communication   from    Mr.  Scoresby  junior  of  Wliiiijy.  of(;n«nhp>d. 
cotnprining  a   nieteorologicid  journal   of   three   Cireeiilun'l 
voyaL^ea;   with  remarks  on  the  effectb  of  the  weather  on  <he, 
barometer  in  Greenland  :  and  on   the  different  crystalliiap 
lioui  of  snow  to  be  observed  in  high  hititudes. 

Mr.  Singer,  of  the  sncntitic  institution.  Princes  street,  LeMurtsoo 
Cavendish  wuare.  intends  to  commence  a  course  of  fourteen  d«"*iiy. 
lectures  on  electricity,  iulmdoclory  to  his  course  on  electro- 
chemiral  science,  on  the  Cth  of  march. 

eaRATUH. 
Vol.  XXIV,  p.  374,  line  26.    For  nitrogen  read  hidrogen. 
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.Kapl  by  ROBERT  BANCKS,  Mathematical  iMtramwlMAar^  " 
in  the  Stkamd,  Lwndon.  "^ 
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A  minemhi(ical  Outline  of  the  DiUriet  eonlaining  the'Ahimi- 
tious  SckUtus,  in  the  Counfy  of  York,  mth  the  entire 
Process  practiied  in  th*  Manrifaclorff  of  Alum :  to  which 
is  added  an  Analysts  of  the  Sulphate  of  Alamlae,  and  the 
Suptrsulphate  nf  Alum'me  and  Potash,  tcilh  practical  Ob- 
senatums  and  Remarks:  communicated  bt/  Mr.  Richard 

WlKTEB. 

A  HE  stratum  of  aluminous  schUtus  bordering  upon  the  str»to. 
•ea,  presents  cliffs  that  are  in  general  precipitous.     Their 
height  is  from  lOQ  to  750  feet. 

The  sea  has  made,  and  is  continually  making  considerable  Sj,^jn^,l^ 
iacroathmcnts  upon  the  land,  particularly  to  the  southward  ing  on  thun* 
of  Whitby.     The  abbey,  built  in  the  year656,  was  situate 
near  one  mile  from  the  sea;  at  present  the  distance  is  not 
300  j-ards. 

'I'his  wasting  of  the  clifls  is  principally  occasioned  by  the  Owing  ta de- 
decomposition  of  the  achistus  from  exposure  to  the  atmos- "^of  po'i'JM'* 
phere,  and  the  subse((uent  action  of  the  nind,  rain,  and 
breakers  of  the  ucean.  In  walking  under  the  perpendicu- 
lar parts  of  the  cliffs  considerable  danger  is  to  be  appre^ 
headed  from  the  fragments  of  stones  &c.  continually  falUng 
down.  Several  iustances  have  occurred  of  a  very  unfortunate 

Vol.  XXV.  No.  114.— April  1810.        R  nature, 
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.  Dttturet  from  a  want  of  precautioQt  and  of  a  knowledge  of 
these  ctremiutkncei. 

«TlitibBtiim        i<|ie  ctratQin*of  alumiiiout  tchiftut  in  about  S9  miles  in 
Diraccios  E.  it  vidth,^eatending  from  10  miles  to  the  southward  of  Whitby 
W,        ^       to  tft.miles  to  the  northward*     The  general  direction  of  the 
ttiatum  is  from  east  to  west,  as  may  be  interred  from  its  being 
feand  in  tlie  interior  of  Yorkshire  and  Lancashire; 
TheseiMft       Those  places  immediately  upon  the  coatit  are,  howerer, 
£»IiilMoiks.  ^^  ™^^  eligil^lefor  the  erection  of  alum  workb,  as  they  pos* 
'   teu  advantages,  which  it  is  absolutely  necessary  the  ma- 
nilfiu:tnrer  should  embrace.    Thcf  immense  quantity  of  re- 
fuse schistus  sind  rubbish  (as  the  covering'strata  of  the  alu- 
minous schistus  are  called)  to  be  removed,  renders  it  requi- 
nte  to  erect  the  works  in  such  situations  as  to  be  able  to  get 
rid  of  these  substances  with  the  most  expedition  and  the 
I  least  expense. '  The  charges  for  draught  work  is  materially 

^  '  '  diminished,  as  the  coals  are  brought  by  sea  from  the  ports 
of  Sunderland  or  Shields,  and  delivered  at  the  manafat- 
tpry :  bat  in  those  works  situate  in  the  interior,  th^  lie  un- 
der a  considerable  expenditure  for  carriage,  from  whicb  the 
other  is  exempt;  so  that  we  need  not  be  surprisedi  at  the 
gradual  reduction  of  the  works  in  the  interior  from  seven  or 
ci|^  to  only  one  remaining. 

Of  the  Strata  reposing  up(m  the  Aluminous  Schistus* 

Covering ttrsts     The  strata^  which  are  generally  fouud  covering  tlie  schis- 
tus, are  alluvial  soil,  sandstoue,  ironstone,  shale,  and  clay. 

Minerals  of  the  same  species,  as  are  fouud  in  the  super- 
incumbent strata,  may  be  collected  with  the  greatest  facility 
upon  the  seashore  with  additional  fossils  cast  ashore  by  the 
waves,  after  having  been  brought  down  by  the  rivulets,  or 
fallen  from  the  cliffs,  and  afterward  washed  by  the  action  of 
the  tide  ». 
Stones  son-;  The  variety  of  agates,   and   fossil    wood  converted  into 

tained  in  them  agate,    are   numerous,   and    equally  beautiful  with  those 
tlie shore,  with  brought  from  Germany,  and  admit  of  as  high 'a  polish. 

The  cornelian,  mocha,   onyx,  opal,  and  chalcedony,  are 

.  *  Any  penon,  who  may  be  detiroos  of  obtaining  any  of  the  miheral 
productions  of  this  neighbourhood,  may  be  supplied  on«  application  to 
me,  by  letter  or  otherwise. 

found 
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md  in  hcnutifiit  spvctmens,  apd  are  sought  after  with  «ihcr<uiiiUn. 
hi-jBre  chit-fly  cut  Into  seiU,  bracelets,  rings,  aad  by' [he  "Jj".  Ji!* 
pr*  ornniiicnts. 
BariictB  ure  found  Imbedded  in  fjuartz.     These  occur  but 
ttly. 
B'A  rariety  of  flint*  resemliliog  the  Egy[>liaa  pehble  are 
f  com  in  ("I ;   l!ie*e,   wlien  broken,   [ireHeiit  a.  iiamber  of 
iwentric  I'riies,  re^enibliufr  the  diflerent  yeurly  gruwlhi  in 
tlb«r:  and  vwiuuhly  coloured.     Soinellines   FoMil   echini 
e  found  encloiied  in  ihe  Hinls,  others  contain  cubical  py- 


ir,  elegantly  variegated, . 
I   very  tine   ainall 


•diupen  of  A  red  and  green  colot 
Kur  in  abiindntiCL-. 

Sonie  of  llie  nudiiles   of  quartz    contuiii 
rock  crj-stuls,  regnlarly  formed, 
^^_.  Mica  is  sometJmeB  to  be  met  ivith  in  the  sandstone  strata. 
^^^pTwa  9|iecii-s  of  heniatitea,  or  blomlsloiie,  red  und  green. 
^^Bhe  green  is  very  icurce. 

^^HPieces  of  amber  are  sometimes  thrown  ashore  by  the  nea. 
^^BCoral  is  abo  found  but  of  a  very  inferior  kind. 
^^^KThe  oa  sepiee,  or  bone  of  the  cuttle  fish,  is  cominon,  the 
^^Phh  tttelf  is  often  cast  ashore. 

The  mad  re  po  rue  are  fre«ioeiitly  to  be  met  with. 

Puddingatone,  porphyry,  granite,  and  whinstoiieare  found 
in  uaMes  of  various  sixes. 

The  metullic  ores  are  less  uumerous.     Iron  is  the  most 

Maogauese  is  met  with  in  tunall  quantity,  in  the  state  of 
«  black  oxide. 

L«ad  ha*  been  found  cryEtalUzed,  but  tiie  specimens  are 
rore. 

The  saudsloiie  strata  are  found  of  vai 
doHt  very  white,  generally  of  a  browui 
the<)uantilyofferruginous  matter  contained  ill  themissocon- 
nderable,  as  to  make  them  very  hard.  Even  the  softer  kind 
of  MndstoQe,  by  exposure  to  the  atmotiphere,  is  found  tu 
grow  much  harder, so  that  it  is  very  useful  in  building.  The 
thickneM  of  the  strUft  varies  from  four  yards  to  upvards  of 
:  Ihe  general  inclination  or  dip  li  to  the  S.  W. 
imcdiately  under  the  sanditone  strata  are  to  be  found  Sp^j^p, 
R  3  springs 


'~  SandstoDB 
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spring^  of  very  good  water,  some  of  them  highly  impreg'- 
nated  with  iron,  united  with  f»rbonic  acid  gas;  the  acid  be- 
comes disengaged  by  exposure  to  the  air,  and  a  copious 
precipitate  of  the  iron,  of  a  dull  red  colour  is  deposited. 
The  temperature  of  several  of  these  springs  is  from  44*  to 
4^  Fah.  uniformly  throughout  the  year. 

CoAlindjct.  Under  the  sandstone  is  frequently  found  a  seam  of  coal, 
or  jet,  of  an  indifferent  quulity.  Sometimes  these  occur 
enclosed  in  the  substance  of  the  sandstone,  but  they  rarely 
eiceed  two  inches  in  thickness,  and  are  of  no  great  extent. 

Clay.  The  clay  is  chiefly  alluvial,  or  derived  from  the  decom- 

positiou  of  shale.  The  colonr  is  generally  of  a  bluish  gray, 
spmetimes  of  a  yellow  ochrey  colour.  The  thickness  of  the 
strata  nay  be  averaged  at  two  feet. , 

Iioostone.  The  ironstone  is  found  in  loose  or  broken  strata,  from 

two  to  twelve  feet  thick ;  the  quality  is  much  inferior  to 
those  seams  of  iron  ore  found  in  the  aluminous  schistus,  no- 
ticed hereafter*  Its  specific  gravity  is  about  3*1.  It  may 
here  be  remarked,  that  the  whole  of  the  strata  are  traversed 
by  veins,  intersecting  each  other  at  right  angles,  in  a  south- 
erly and  an  easterly  direetion*  The  masses,  both  of  the 
schistus  and  sandstone,  always  appear  in  the  form  of  solid 
parallelograms,  occasioned  by  the  crossing  of  the  veins, 
the  longest  side  of  the  solid  lying  between  N.  and  S.  I 
have  noticed,  that,  wlien  the  stratum  of  clay  has  been  unco- 
vered for  a  considerable  time  in  the  summer  season,  on  the 
abstraction  of  water  from  the  clay  it  cracked  iu  regular  divi- 
sions, of  the  same  rectan;;ular  figure  as  those  visible  in  the 
sandstone  and  sclnstus.  This  observation  o<i  the  regularity 
of  the  divisions  assumed  by  alumiiie  in  drying  is  noticed  by 
Cliaptal  (Chemistry  applied  to  the  Arts,  vol  II,  p.  4(i).  Per- 
haps the  formation  of  the  basaltic  pillars  may  have  been 
etiected  by  this  combination  of  fire  and  water  in  some  gra- 
dual manner. 

Of  the  Mineral  and  Fossil  Bodies  found  in  the  Alaminous 

Schistus, 

Fossils  found        ^  ^^''^  P"^*^  native  ^lumine  is  fouu^  enclosed  in  a  no- 

in  the  schistus  dule  of  stone  resembling  indurated  clay.     Several  species  of 

ainmonitoe  are  found  enclosed  rn  an  argillaceous  ironstone 
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f  s  doublfi  cotivM  fomii     Two  or  tltrce   6[)eciei  of  ngntili 
I-,  these   lut't  art;  rarely  found  in  a  priTect  slate.     The 
maitx  are  very  iLbumlaiit.    TIjp  trocliito?  are  round,  Lut 
i      t(r(Mit    abundance.     I'he  fcistiil  verK'lirx   and   other 
t^  of  aoiiuals  »r«  trtr|i;cnily  found,  llie  form  of  which 
iiir«n    but  little  derauged.     I  found    a  part  of  the  oi 
inu.ia  nf  an  aiiiniul  witl>  the  lioclianter  and  the  fommiua 
V wident :  the  pait  »'livre  it  «ub  liroken  roeaxured  4-2 
K lies  II-  fliaiat^tcr,  BO  thul  Ua  length  when  in  a  perfect  state 
J  be  inl«-reU  in  have  been  at  ll'u^t  4  feet.    The  ihells  are 
i,  of  various  spccie^iaod  eome  ol  these  are  in  a  state 
f  Uirut  |ire»erTation. 

>  Nu(>htbu  i^  aoinetimeB  found  eiicloccd  in  an  ironslnne  of  a 
tbnlfir  lorm.  Jet  is  found  in  abiindaiite,  frcfjuently  the 
I  In  tu  III  in  17^1  lion  is  not  peifeit,  and  one  part  of  the  subbtaace 
m  with  pure  jet,  wliile  the  ntber  is  Btlll  in  the  Btat« 
■pf  prtiifieil  woud  ;  in  thi»  state  il  is  most  tommouly  found, 
*«■  brrakinft  i>p  iur^e  tuat>i.es  of  iron  ore. 

There  i»Mn  imnienseqwunliiy  "f  red  iron  ore,  found  in 
■trata,  at  the  di'pth  of  about  300  feet  from  the  top  of  the 
kluiiiinoua  straia :  the  thii^kiiew  of  these  seams  of  ore  vary 
fnm  aboitt  a  few  ini^hfs.  to  ubuut  3  feet.  In  some  tiittin- 
h  four  or  tive  of  these  nirata  are  found  BhernatioEt  ^ith 
Mo».  The  specific  Rravily  of  this  ore  is  from  3'4  lo  4*2, 
't  coTtUioB,  ii^wn  analysii,  from  30  to  60  per  cent  of  iron, 
[ubiiietl  niih  oKi);eii,  phosphorit.'  Hcid,  hrae,  olumme,  and 
IfliUx.  CoDBiderablt:  quuiftitiesof  this  ore  are  collected,  anil 
jfiarriad  doon  to  Newcaxtle,  and  smelted  at  the  founderies 
creeled  there  for  this  purpose. 

Solphale  of  lime  ii  found  crj'stallized  in  radiated  ami 
■Uiated  cryfitiiU ;  but  this  is  ut  considerable  depths  in  the 
rtck*. 

Cnrbonate  of  lime  is  generally  found  crystalliMd.  filling 
the  veins  whith  inttrsect  the  aluminous  schistus.  Tiie  tliick- 
oess  of  ihc^e  vt'ius  of  cryttalliied  carbonate  of  lime  id  (gene- 
rally O'S  of  an  iiit-b,  and  ihey  are  of  considerrtble  depth. 

An  ingeuious  landscape  painter,  and  a  good  miueratogist,  tirii 
Mr.  Bird,  of  this  place,  has  recently  discovered  u  new  vari-  "''"' 
etfofslum  roek,  containing  Bilex  and  eulphiir,  with  oxide  of 
ireo.     Tliis  tock  effloresces  on  exposure  to  the  atmosphere, 
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a  tnlfAwte  of  atamine  n  firodoced.!  The  ttratnni  h  of 
mnt  extent*  tiiid  inaitimable  value.  I  am  not  pennitted  to 
point  oat  itaMtantion. 

'  Thea1aminoit8  srhistias  it  generally  found  disposed  in  ho« 
Atoital  tamihse.  Sometimea  it  exists  in  the  form  and  ap- 
.pedrance  of  indamted  clay ;  in  fact  the  whole  of  the  upper 
part  of  the  stratum  resenibles  indurated  clHy,  when  6rst 
wfooght ;  Intt  by  exposure^  to  the  atmosphere  it  suffers  de- 
f^fttDpotttion,  and  cnimbles  into  thin  layers.  The  upper 
]Mnrt  of  the  rock  is  the  most  abundant  in  sulphur,  and  the 
deeper  they  work  into  it*  the  quantity  of  sulphur  decreases^ 
and  the  bituminous  substance  inci«ases,  and  the  rock  be- 
comesmore  hard  and  slaty ;  so  that  41  cubic  yard  of  rock, 
taken  from  the  top  of  the  atratum,  is  as  valuable  as  5  cuInc 
yards  taken  at  the  depth  of  100  feet. 

'When  a  quantity  of  the  schi^us  is  laid  in  a  heap,  mois* 
tened  with  sea  water,  it  will  take  tire  spontaneously,  and 
will  continue  to  bum  until  the  whole  of  th<i  combustible 
materials  are  exhausted. 

A  considerable  part-  of  the  cliff  some  years  ago  fell  down 
in  a  situation  where  it  was  exposed  to  the  sea  at  high  water; 
in  a  short  time  afkerwaMl  •  combustion  had  taken  plac^ 
,  tjiroughont  the  whole  extent  of  this  small  yolcano,  and  it 
continued  to  burn  for  two  or  three  years  before  it  became 
extinct.  Does  not  this  fact  explain  the  nature  and  cause  of 
volcanoes  ?  This  point  1  am  aware  has  been  ably  illustrated 
in  the  spontaneous  inflammation  of  pyrites,  the  artificial 
volcano  of  Lemery,  and  more  particularly  by  the  indefati- 
gahle  Spallanzani,  and  Sir  W.  Hamilton. 

Th^  whole  extent  of  the  aluminous  strata  bears  evident 
marks  of  a  volcanic  nature.  It  is  intersected  hy  whin 
djkes',  and  wherever  the  coal  strata  come  in  contact  with 
these  dykes,  the  coal  is  charred  to  some  distance.  Wood  is 
also  found  in  every  part  of  the  schislus  converted  into  char- 
coal. Jet  appears  to  be  some  vejjetahle  tub^tance,  that  has 
been  acted  upon  by  considerable  pressure,  and  some  degree 
of  heat,  not  sufficient  to  convert  it  into  charcoal ;  it  fre- 
.  quently  has  the  appearance  of  a  cylinder  having  undergone 
au  immense  pressure,  and  the  centre  filled  with  pyrites. 
The  accumnlalion  of  sulphur  towards  the  top  of  the  strata, 
as  if  it  bad  been  sublimed — these  tacts  seem  to  countenance 

the 
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the  kicit  thit  thii  k  a  volcanic  connfrj,  where  the  dcgrM  •  ■ 
of  heft  bu  not  been  «ufiici«at  to  put  the  iWkt  into  a  moie 
rapid  «tate  of  canbuatioii ;  or  for  want  <^  the  acceM  of 
the  aea  into  the  interior,  part*  of  the  Earth.  Who  can  de*  v 
iemun^  that  Datare  bat  Doit  yet  remaiQiog  rocka.  which  rai^ 
bacome  Tolcanoea  in  •oAe  future  agea,  when  tbaMa.hat, 
found  a  lufficieiit  inlet  lulo  tbe  boweli  of  the  Eartl). 

The  obaervatioDB  I  have  made  witb  regard  to  the  chemi* 
ea]  nature  of  the  Khirtui  An  merelj  indicative  of  tbe  inbfi 
■tancea  contained  .n  it.  Indeed  experimenti  would  onlj 
exhibit  a  conjectnral,  and  not  a  real  Analyro  of  the  Rbi>tn|^ 
unlcM  a  contiderable  number  of  tbem  were  made  atdifier- 
cnt  depth*,  and  in  varioa*  lituiitioui  of  the  atnttini. 

The  colour  of  the  aluminous  M:hiBtuii  ii  a  b)ni«h  |cmf. 
.  lU  harditew  difiers ;  at  the  top  part  of  the  ttrata  it  may  be  ChanwlM  at 
crnmbled  in  pieces  between  the  fingers,  at  a  coniiderable  ^^^'''"'*' 
depth  it  become*  u  hard  a*  roof  alate.    The  apetnfie  gravity 
is  abont  9-4S. 

Alcohol  digetted  upon  it,  and  afterward  eraporatedt 
leaves  a  residuara  huving  all  the  propertiea  of  petroleum. 

Olive  oil,  dii;eHted  upon  the  Bchistus,  acquired  a  dark 
brown  colour,  aiott  probubly  from  bitumen. 

Exposed  to  a  red  heat  for  a  considerable  time  it  loses  15 
per  cent,  and  ussumes  a  whitish  colour,  if  taken  from  the  top 
of  the  rock,  and  a  dull  red  colour,  if  taken  at  about  the 
depth  of  40  yards. 

Dilute  sulphuric  acid  wai  poured  upon  r  portion  of- the 
schistua ;  snd  upon  adding  prussiate  of  |>otaBh,  an  obiindajit, 
precipitate  of  prussiute  of  iron  was  thrown  down  from  thi* 
solution. 

A^imoria  precipitatps  a  very  considerable  proportion  of 
alumine,  amounting  to  30  per  cent,  in  some  instances. 

Oxalic  acid  discover*  the  presence  of  lime  and  magnesia. 

Fused  with  an  alkali,  muriatic  acid  precipitate*  a  Urge 
pra[>ort)on  of  lilcx. 

Hence  the  nUiminous  schielufl  contain*  *ilex,    alumiue, 
le,  oxide  of  iron,  bitumen,  sulphur,  and  water. 


i)f  the  Caltination  and  LixinatioH  o/  the  Sekutiu. 
The  covering  itrata  are  remared  prerion*  to  working  UMbod </ 
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U9Aui€i      dM[  alvin  rock  (at  it  i$  generally  caHed).    The  hewiDg  of  th^ 
^y^  lodc  i$  perfonnecl  with  picks  and  jav^int ;  and  it  is  con« 

^  vi^ed  to  the  caldnibg  place  in  barrows,  so  contrived,  that 
die  centre  of  gravity  of  the  weight,  is  in  a  perpendicnlar  line 
'JjWMDg  through  the  centre  of  the  axle  of  the  wheel ;  by  this 
means  the  men.  have  nothing  more  to  do,  than  to  keep  the 
'barrow  steady,  throw  the  weight  of  the  substance  npon  the 
wheel,  by  raising  the  handles,  and  direct  the  barrow  upon 
the  way,  which  is  formed  of  cast  iron  plates,  6  feet  in  length, 
0jiiches  in  breadth,  and  half  an  inch  thick ;  these  plates  are 
fivtened  into  cross  pieces  of  wood  fixed  into  the  ground,  at 
fbe  end  of  each  plate.  Ten  of  these  barrows  contain  one 
aolid  yard  of  the  rock*  The  expenses  of  working  the  rock 
fary  according  to  the  ^cility  with  which  it  can  be  hewn. 
'^jieB  the  distance  th^  rock  is  to  be  borrowed  is  about  900 
^  jards,  the  rate  for  removing  and  hewing  one  cubic  yard  is 

about  6|d;  It  is  unnecessary  to  state,  that  the  price  most 
maintain  a  corresponding  ratio  with  the  distance  to  be  codv 
veyed*  The  m<en  earn  about  2s.  6d.  per  day  in  the  winter 
season,  and  3s«  in  the  summer. 

The  rock  is  poured  out  of  the  barrows  upon  a  bed  of  fuel, 
fBomposed  ^f  underwood,  fpr^ie,  &c.  The  dimensions  of  this 
piletif  faggots  is  about  four  or  five  yards  in  breadth,  and 
two  in  height;  as  the  rock  is  deposited  upon  the  fuel,  it  is 
necessary  that  it  should  be  broken  into  small  fragments, 
that  the  combustioo  may  take  place  with  the  greater  facU 
lity.  When  they  have  got  about  four  feet  in  height  of  the 
rock  upon  the  faggots  fire  is  set  to  the  bottom,  and  fresh 
rock  continually  poured  upon  the  pile;  other  piles  of  wood 
«re  then  placed  alongside  of  the  first,  and  they  proceed  as 
before^  adding  more  rock,  firing  the  fuel,  &c.  This  they 
frontinue,  until  the  calcined  heap  is  raised  to  the  height  of 
go  or  100  feet,  and  from  150  to  200  feet  in  length  and 
breadth.  Some  of  these  heaps  of  calcined  mine  (as  it  is 
now  called)  will  contain  100,000  bolid  yards  of  schist  us  or 
rock. 

When  the  whole  heap  is  in  a  state  of  combustion,  a  con* 
siderable  quantity  of  sulphureous  acid  gas  is  disengaged, 
this  they  endeavour  to  prevent,  by  moistening  small  schistus, 
and  forming  a  kind  of  clay ;  with  this  they  plaster  the  out- 
side 
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«  at  the  h«ap,  tliis  however  does  not  prevent  the  earape 
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i  badly 


mproT  emeu  til 


o  prcveat  the  escape  of  the  !<u1|ihur 
If  ih«  combastion  whs  effected  in  a  building  of  the  sihape 
of  >  smelting  furnace,  iniiiiediately  upon  the  nhole  of  the 
rork  litcoioing  i|jnited  the  openini^s  might  be  closed,   and 
the  gas  preserved.     1  have  ascertained  by  experiment,  that 
nearly  one  Iiulf  of  the  Gulphureous  acid  gae  is  expelli-d  by 
jf  red  heat,  continued  for  a  coiiMclerable  space  of  time. 
^LBvery  BUggexted  improvement  is  coniiidered  as  an  iiino- DiScultr  of 
^Bffion  by  the  illiterate,  and  it  may  be  truly  said,  to  be  m 
^^sy  to  remove  mountains  than  long  established  prejudic 
the  anxious  manufacturer  is  seldom  sufficienlly  master  of 
hia  norks,  so  as   to   be  able  to  turn  the  Bcule  of  long   esta- 
bhthed   custom:  and   the    most   enlightened  and  Mrienlific 
methods  are  entirely  defeated,  wtit  n  trusted  to  the  hands  of 
workmen  to  carry  them  into  execution. 

How  little  melioration  can  be  expected  among  a  class  of 
people,  where  reiis'jn  has  never  made  any  impression  upon 
the  mind!  I  would  Imil  the  man  as  a  true  patriot,  who 
shall  endeavour  to  disperse  this  cloud  of  darkness  from  the 
human  race. 

The  sulphureous  acid  gas,  by  abborbing  osigen  from  the 
atmosphere,  is  converted  into  sulphuric  acid  ;  this  change  is 
effected  by  means  of  the  oxide  of  iron  contained  in  the 
mine,  and  moixlure.  It  would  certainly  be  %«orth  ascer- 
taining by  experiment,  whether  the  oxide  of  iron  combined 
with  fculphnr  in  burning  would  not  yield  sulphuric  acid  if 
tDobtened  with  water. 

I  am  aware  that  iron  has  a  greafer  affinity  for  osigen  than 
■nlphnr  hiis  in  the  fire,  but  in  the  great  scale  of  nature  she 
^^)eertes  luns  i>eciiliur  lo  herself:  the   affinities  observed   in 
^Ke  salts  of  the  ocean  are  contrurj-  to  the  order  they  appear 
^B  our  tables,  here,  we  find  the  smiill  portion  of  sulphuric 
■cid  uuited  to  the  lime;  inateitd  uf  forming  a  union  with 
fhe  wda,  as  might  be  inferred.     Lime  i»  found  to  decom- 
pose 
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pMe  th«  muriate  of  soda.     Theie,  and  other  anomaliet 
niigl^t  be  produced*  bot  they  are  foreign  to  the  purpose, 
liilim  the        130  tons  of  calcined  mine  will  produce  l  ton  of  alum.     | 
•■■1^  liave  deduced  this  number  from  an  average  of  150000  tons 

of  talcined  mine  consumed. 

The  qilcined  mine  is  steeped  in  w^ter,  contained  in  pits* 

that  usually  hold  about  60  cubic  yards.    The  water  thus 

impr^^ted  with  sulphate  of  alumine*  called  alum  liquor, 

ia  drawn  off  into  cisterns,  and  afterward  pumped  up  ag^n 

«i>on  freah  calcined  mine.    This  is  repeated  until  the  liquor 

Mcomet  concentrated  to  the  specific  gravity  of  I'll ;  or  13 

pennyweights  of  the  alum  maker*s  weight.    The  half  ez- 

'bausted  mine  is  then  covered  with  water,  successively,  to 

.  ^     take  up  the  whole  of  the  sulphate  of  alumine;  these  liquor^ 

'  tbua  impregnated,  are  denominated  strong  liquor,  seconds, 

wd  t^rds* 

The  strong  liquor  is  drawn  6ff  into  cisterns,  to  deposit 
the  sulphate  of  lime,  iron,  and  earth  suspended  in  it.  In 
order  to  free  the  liquor  from  these  substances,  they  clarify 
it  1^  boiling  for  a  short  time,  which  enables  the  solphnric 
acid  to  exert  its  affinitii-s  with  greater  energy.  After  run* 
Bing  it  from  the  pans,  and  suffering  it  to  cool,  the  whole  of 
the  sulphate  of  lime,  irqn,  superfluous  alumine,  and  earth, 
are  deposited;  and  the  alum  liquor  is  nourly  pure.  Where 
this  precaution  is  used,  the  alum  is  much  better  in  quality, 
and  almost  entirely  divested  of  the  sulphate  of  iron.  This 
method  is  only  practised  at  some  of  the  works,  owing  to  the 
additional  quantity  of  fuel  required,  and  consequently  in- 
creased expense. 

The  liquor  in  this  state  is  carried  by  means  of  pipes,  or 
wooden  gutters,  into  leaden  pans.  These  pans  are  made  of 
sheet  lead  (cast  by  the  workmen  in  the  alum  house)  10  feet 
long,  4  feet  9  inches  wide,  2  feet  2  inches  deep  at  the  hinder 
part,  and  2  feet  8  inches  at  the  front  end  :  this  difference  is 
allowed  to  give  a  rapid  current  in  running  off. 

A  quantity  of  mothers  is  pumped  into  the  pans  every 
mornin^:  and,  as  this  evaporates,  the  deficiency  is  supplied 
with  fresh  alum  liquor,  every  two  hours,  or,  as  the  liquor 
in  the  pans  becomes  more  concentrated,  the  additions  are 
made  more  frequently.     It  is  necessary  to  keep  the  pans 

continuallv 
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rontintialty  boUiitg,  oiherwise  ihe  superfluous  alumine  and 
iiilpliHte  of  aliimiiie,  deprived  of  its  waiter  of  cry»liilliza' 
liun,  would  be  ()rccipit:ited,  and  the  pans  melted,  from  the 
crust  rurmnl  between  the  liijuid  and  the  lead. 

Each  pail  will  produce  upon  an  avera^  4  cwt.  of  alum 
d«ily,  uiid  the  conBumpiion  of  coals  will  be  about  18  bushels 
Vi  inctiester  measure. 

The  liquid  coutainul  in  the  whole  of  the  pans  ii  nin  off 
every  morning  into  a  vessel  called  a  settler,  at  the  same  time 

I  quantity  of  alkaline  lee  lit  brought  along  with  the  boiling 
(U€>r,  prepared  either  from  kelp,  soapers  lees,  (geiieTally 
tiled  black  ashes)  or  muriate  of  |>oiasb,  of  a  specific  gra- 
iij-  fiom  1037,  to  1-075.  The  alum  maker  having  pre- 
ansly  aii-ertaioed  the  specific  gravity  of  the  liquid  in  his 
BUS  estimates  ihe  quantity  of  alkaline  lees  to  be  added, 
eccssury  to  reduce  the  liquor  from  the  pans  from  the  spe- 
tifii:  gravity  of  sometimes  1-45  or  1'5  to  I  "95. 

The  liquor  then  stands  in  the  settler  about  ttro  hours, 

lat  it  may  deposit  the  sediment  it  may  contain,  whea  it  is 

f  into  the  vessels  (or  coolers)  to  crystallize. 

f,  Jf  the  alum  maker  should  be  below,  or  equal  to  the  spe- 

c  gravity  of  1-35,  in  mixing  the  alkaline  lee  and  liquor, 

s  nothing  mure  to  be  done.     If  he  exceed  this  specific 

r.  he  then  adds  urine  in  the  coolers,  until  the  liquid 

jb-reduced  to  1*35.   It  is  then  agitated  to  combine  the  heavy 

I  tight  liquid",  and  then  left  to  crystatli/e.     It   mubt  be 

b«erved,  that  at  a  greater  operific  gravity  than  about  1'3S, 

r  liquor,  instead  of  crystallizing,  woald  present  us  with  a 

tl  magma  resembling  grease. 

fc'After  standing  four  days,  the  mothers  are  drained  off,  to 

)  (MiRiped   into  the  pans  again  the  succeeding  day.     The 

IjstnU  of  ulum   are   conveyed   into  a  tub,   where  they   are 

pished  in  water,   and  put  into  a  bin,  with  holes  in  the  bot- 

,  to  allow   of   the  water  dniiuiug   off   from   the    alum. 

then  lemoved  into   a   pan   (twice   as  large  as   the 

inideu  I'uiig),  and  as  much  wHter  added  as  is  found 

Biiittite  to  di»suUe  ihe  whole  of  the  alum  when  in  u  boil- 

Viag  state;  the  moment  this  is  effected,  the  saturated, boiling 

MilatiOD  is  run  off  into  casks.     These  casks  should  stand 

•bout  l6  days ;  iu>  they  require  this  time  to  become  per* 

fectly 


\' 
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firctly  codl|  to  the  tooinier  Bcafton.  The  cabkt  «re  tben  taken 
to  pif^i^  •o(l  *  hoUow  cMk  of  alum  is  produced ;  it  is  thca 
^niki*  iiituy  and  the  whole  of  the  saturated  toloiioD  of  alam 
(qplled  tun  water)  ia  removed  back  ioto  the  pans*  to  go 
fiiroQgto  the  proceaa  anew* 

. :  This  last  procesa  is  called  rocfaing.  The  outside  of  the 
cask  of  alum  is  now  to  be  dearth  from  dirt»  and  the  sedi* 
toairt  which  ia  deposited  at  the  bottom.  It  is  then  broken 
•psoto  mafaea  ready  for  the  market. 


FftKHeal  ohsenaiunfs  and  rtmarkt  mpon  the  /oregchg  pro* 

.  ctiset. 

Method  ef  s^  Tlw  iMthod  puraned  bj  the  alum  mikers  to  find  the  ape- 
**^*">  J^^cMc  gravity  of  any  liqoid  ia  capable  of  considerable  accu- 
^.  M^y.    A  bottle  ia  pvoeorcd,  thit  will  contain  about  f  of  a 

pint.  The  narrasrer  the  neck»  the  more  accurate  will  be 
tlm  MsulU  obtained  by  *  it.  Tfaia  bottle  b  balanced  in  a 
fur  of  saniible  acales,  we  will  anppose  it  to  weigh  1000 
grtthSt  it  ia  Jthen  tilled  with  distilled  water,  and  carefully 
dnad  with  a  doth ;  now  allowing  the  water  to  weigh  t400 
giaimt  this  laat  pomber  is  dividedlnto  80  parts  or  penny* 
Mights,  and  we  have  50  grains  corresponding  to  one  penny- 
treight;  this  they  subdivide  into  i  and  {»  Hence  we  may 
ascertain  Aerelative specific  gravity  of  any  liquid.  1  pen- 
nyweight  is  equivalent  to  I'Ol^SS*  and  80  pennyweights  to 
8*0.  Care  however  is  necessary,  to  have  a  counterweight  of 
/  8400  grains,  equal  in  weight  to  the  water  and  bottle  toge- 

ther, which  mu8t  always  be  put  into  the  scale,  along  with 
the  other  weights,  in  operating.  This  was  formerly  a  great 
secret  among  the  alum  makers,  and  they  sold  the  method 
at  a  high  price,  or  handed  it  down  to  their  children  as  an 
hereditary  possession. 

laipfOTeaienis     Considerable  advantage  might  be  derived  to  the  manu- 
'"*''**"^        fiioturer,  by  reducing  the  size  of  the  fire  place(<,   and  erect- 
ing iron  doom,  to  prevent  a  current  of  air  passing  over  the 
fire,  msteud  of  entering  by  the  ash  pit :  a  very  material 
saving  of  fuel  would  arise  from  adopting  tliis  method. 

A  very  material  errour  is  committed,   by  concentrating 
the  liquor  in  the  pans  to  near  the  specific  gravity  of  1*5, 

and 


1  then   rcdociuE;  it  aguhi  to  1-35:  thi9  methoil  obliges 
•rniioraie  a  *cry  nnncct^saaiy  quantity  of  water. 

utn  li.jiior  is  frei|ueiitly  brought  iulo  the  paiia  lis 

l«w  ru  1-09;  when  by  repeatedly  bringing  th«  liquor  o»ec 
fresh  cak-ititd  mine,  it  might  be  conceatrated  to  1'25,  or 
more,  f  will  mcution  an  instance  where  the  expenditure  in 
rfttpnratiDg  liquor  was  uiore  than  £3  10*.  Jitily;  when  at 
the  eaoie  time  tlirs  liquor  might  have  been  concentrated  to 
ail  equal  degree,  by  repeated'y  pumping  the  liquor  u)>oii 
frr^h  calcined  mine,  at  an  expense  of  not  more  than  di. 
la  the  mnie  time ;  here  there  was  a  loss  of  £3  !».  daily. 

Id  using  black  aahes,  or  kelp,  a  considerable  quantity  of 
charcoal  is  dii  .lived  in  Ihe  ulUaline  lee ;  this  charcoal  is  pre- 
cipitated on  adding  a  small  quantity  of  the  solution  of  sul- 
phate of  alamine,  but  is  redissolred  again  by  adding  the 
H>lntton  ID  excess. 

'Hi is  charcoal  then  coiitamiDBlea  the  alum,  and  decom- 
poses a  quantity  of  the  sulphuric  acid:  therefore,  it  must 
appear  conclusive,  that  whatever  alum  is  made  with  muriate 
of  potaab  alone  will  be  iar  superior  in  quaii^,  nhile  the 
produce  will  be  grcuter  in  quantity. 

It  might  farauppoaed,  that  urine  «as  a  necetaary  iugri- 
di«nt  iu  the  making  of  alum  ;  but  the  fiact  is,  it  merely 
hidea  the  ignorance  of  an  alum  maker.  Having  no  dctei' 
■ninate  rule  to  guide  him,  in  reducing  the  hquor  from  the 
pans,  thottld  he  chance  lo  evcced  the  specific  gravity  of 
t'35,  he  adds  urine,  or  aorue  buch  light  6uid,  to  bring  (he 
liquor  aa  near  as  possible  to  this  density.  The  alum  wnik>', 
that  approach  the  nearest  to  the  true  chemical  principles, 
are  tliose  of  the  Riiiht  Hon.  f.ord  Dundao,  end  Messrs. 
Baker  and  Co.  They  use  no  urine  m  these  works — the 
alum  liquor  is  always  cInriBed  previous  to  its  beinf;  used — 
they  UK  no  all^ali  generally,  bat  crystalliEed  niuriale  of 
putash— greater  economy  is  observed  in  the  coneumplion  of 
foH;  and  the  result  is  a  product  of  alum  considerably 
larger  in  a  givtn  lime,  and  of  better  quality,  than  can  be 
produced  by  the  woika  established  upon  the  old  pluTj. 

The  kelp  used  is  obtained  by  burning  the  sea  wrack  in  Rem»tk-*  o 
kiln*,  at  a  great  Dumber  of  places  upon  the  coast  of  Eng-  *','"  ^*|" 
land,  Scotland,  &C.     It  is  b  ter>-  inferior  alkali  in  an  aloin  i.,..iu[..iu 


•  1 
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ttMBuitctprj.    It  oonUins  aboat  47  of  soluble  salts,  atid  63 
'    t>f  charcoalt  laiid*  and  earth.    The  salts  are  muriate  of  soda, 
adfla»  and  snlpbate  of  soda.     ^      . 

The  refuse  of  the  soap  bulers*  lees  are  burnt  in  a  kind  of 
Ofen,  aod  sold  under  the  name  of  black  ashes.  The  coinpo* 
Wkjimok  of  these  ashes  )»iabout  90  of  soluble  salts,  and  10  of 
cbaifcoal  and  earth,  the  salts  contain  muriates  of  soda 
said  potash,  sulphate  of  potash,  and  muriates  of  lime  and 


1 
I 


I  haye  alwaja  found  great  difficulty  in  producing  alnan 
hf  the  muriate  of  soda*  and  never  could  form  alum  in  any 
liay  by  means  of .  pure  soda. 

The  muriats  and  sulphate  of  potash  are  the  only  alkalis 
that  can  ,be  used  to  advantage  in  the  compMition  of  alum. 
*    I  have  made  comparative  ezperimepts  to  ascertain  the 
quantity  of  the  different  alkalis  it  would  require  to  produce 
ipd  tuns  of  alum*    The  following  are  the  results : 


:  tdM  of  Doiiiitat^  of  pota^  will  produce  100  tuna  ^f  kliitii. 

Si  difto  of  black  ashes  •  • •  • 100  ditto,,     • 

7d  ditto  of  kelp  ••.•••.•. 100  ditto. 

The  alkaliaane  considered  as  hai  the  state,  in  wUch..tfaey 
aieAmnd-in  conmeibe* 

•  ■  • 

Analysis  of  sulphate  of  alumine,  and  supersvlphate  of  alu* 

mine  and  potash. 

Analysis  of  suU      I  have  been  g^erally  disappointed  in  analyzing  alum  on 
^~*  finding  my  i^esults  at  variance  with  those  of  so  many  emi- 

nent chemists.  It  appears,  that  the  errour  has  existed  in 
their  different  estimations  of  the  composition  of  sulphate  of 
barytes.  It  seems,  that  allowing  about  33  per  cent  of  acid 
is  very  near  the  truth*.     By  taking  it  in  this  ratio,  the  acid 

*  According  to  »ome  vpry  rtrefnl  experiments  made  by  Mr.  Arthur 
Alkin,  see  Journal,  vol.  XXII,  p.  301,  it  is  nearer  34.  He  makes  it 
9396 ;  and  according  to  Klaprbth  it  is  33*55.  -  See  also  an  Analysis  by 
Mr.  James  Thomson,  vol.  XXIII,  174;  and  another  by  Berihier,  ib. 
p.  S80 :  both  of  whom  make  it  at  least  33.    C. 

used. 
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■ued,  and  the  quaniity  oraluiii  produced  upou  u  large  sca]k 
neurly  curretpotid. 

I  kiioiv  of  no  exi)eriraeiits,  that  hiivi 
'  toin  tile  compoxillon  or  sulphate  of  alu 

r'i.     I  believe  Vuuqneliu  has  done 
uot  »eei>  hi«  paper,  I  cannot  tpeuk 
Hlatea  the  coinpoBilion 
Sulphuric  acid 


been  made  to  asccr- 
nioe,  except  fierg- 


0  timt  vfFect.   Berg- 


From  a  Rolotioii  of  pure  sulphate  of  aluniine  in  hoIct  I 
lirecipilated  (he  acid,  by  means  uf  the  murinti^  of  burytei' 
added  in  excess.  The  precipitate,  after  having  been  care- 
fully washed  upon  a  filter,  was  exposed  to  a  while  heot  foT 
tome  time.  The  quantity  of  acid  inferred  from  the  sal- 
phAIe  of  barytes  obtained,  was  QB7  grains. 

To  >0  equal  qunntity  of  a  solution  of  sulphnte  of  h1h- 
mine,  ammonia  nus  added  to  saturation  ;  the  preripitale,  al- 
ter washing  upon  a  filler,  was  exposed  to  a  while  heut  for 
an  hour,  and  weighed  ^09  grains.  Therefore  sulphate  of 
alumine  i«  composed  of 


Sulphuri 

Alumine 
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Analysis  of  alum. 

Szp.  I.     To  10000  grains  of  a  vir.y  pure  crystal  of  alum,  AiiiitTi'it  af  ra- 
disaolved  in  rain  water,  was  added  muriate  of  barvtea,  until  persulph.tr  of 
no  farther  precipitate  took  place.     The  sulphate  of  barytes,  pottib. 
after  having  been  welt  washed  upun  a  iilter,  was  exposed 
to  a  white  heat  for  some  time,  it  weighed  3359  grains, 

E^p.  2.  To  10000  grains  (of  a  pact  of  the  same  crystal, 
«•  used  in  the  preceding  evperiment)  in  solution,  was  add- 
ed ammonia,  until  the  precipitation  wiu  found  to  be  com- 
pletCt  Af\er  washing  and  lilteiing  the  aluroiiie,  it  was  ex- 
posed to  the  heat  of  a  blast  furoace,  and  found  to  weigh 
1096  grains. 

Esp. 
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Exp.  3*  The  remaining  solution  of  the  lid  experiment, 
after  boilinp^  quicklime  in  it  to  take  the  acid  from  the  ammo* 
nitty  was  evaporated  to  dryness,  and  aflerward  exposed  to 
a  red  heat.  The  potash,  or  soda,  thus  produced,  weighed 
858  grains. 

I  repeated  the  analysis  twice,  the  results,  after  taking 
every  precaution,  are  as  under: 

Ut  Exp.  2ci  Exp.     Mean  ot  the  two. 

Sulphuric  acid 33-59   ••••  33-10      ^      33*34 

Alumine 10'96   ••••    11-bl      f      11-38 

Soda  or  potash 8-58   •••  •     974      t       9'Ui 

Water 4C-87 45-35     J      46-12 

.  ■  — —  ■* 

100  100  100. 

In  finding  the  quantity  of  water  contained  in  crystallized 
alum,-  by  exposure  to  a  red  heat,  an  uncertain  product  will 
always  be  given,  arising  from  the  degree  of  heat  employed 
in  the  desiccation  of  the  alum.     At  a  white  heat  a  very  con* 
^  aiderable  proportion  of  acid  will  be  expelled,  as  well  as  the 

water. 

In  the  production  of  alkali  from  the  alum,  I  have  called 
it  soda,  or  potash.  I  did  not  institute  any  experiments  to 
ascertain  the  quality  of  the  alkali,  but  as  nothing  but  kelp 
and  black  aslics  had  been  used  in  the  fabrication  of  the 
alum,  it  is  evicleiit  the  alkali  mubt  have  been  soda  with  per- 
haps a  small  proporlion  of  potabh.  So  that  in  reality  we 
have  a  fifth  variety  in  addition  to  the  fodr  described  by  Dr. 
Thomson. 

It  remains  then  of  some  importance  to  the  consumer  to 
ascertain  the  diiference  between  alum  made  with  jiotash,  and 
that  in  which  a  salt  of  soda  is  used. 

I  have  received  considerable  advantage  from  the  very  able 
memoir  of  Messrs.  Thenard  and  Roard,  as  inserted  in  your 
Journal,  vol.  18,  page  276. 

Had  these   pViilosophers  adopted   33    per  cent  of  acid  in 
the  sulphate  of  barytes,  insUad  of  2G,  as  is  stated  in  their 
paper,  our  results  would-  not  have  been  very  different.     By 
correcting  their  statement  of  the  composition  of  alum,   ac- 
cording 


TooU  or  rroKK  ware. 
g  to  (lie  ciiimaie  of  siil[ihBte  of  barylea,  whit-h  1  have 
BBhul!  find  it  toll*- 

Siilpliuric  ncid 33-05 

AluHiine     l'>-53 

P«la(.h    7-90 

Water     40-52 


100. 


^WhUhy,  \Olh  March,  1810. 


H. 

"IW*  la  ««*>J-rr   tin  Purpose  »/  fiks  and  other  Inslrumcnlt, 
/arvariwii  Unt,  made  of  Hlone-ivare.     By  Q.  CuMBtit- 

LAKD,  £m/. 

To  Mr.  NICHOLSON. 


SIR, 


J.  O  some  meri,  but  not  to  you,  will  it  appear  a  trifle,  be-  cia>- emploj*! 
c«u*e  very  obvious  on  reflection,  to  have  applied  so  soft  a  ">  abraie  hird 
labstance  as  clay  to  tlie  purpose  of  lograting  the  hnrdntt  bo- 
dies; neither  sUoiilil  1  perhaps  have  ever  tliougbt  of  such  an 
Mjiplication  in  the  form  [  now  use  it,  had  1  uot  found,  in 
thvpiiig  some  suhatanL'cv,  that  the  wear  of  my  steel  files  vrus 
rather  expensive. 

It  thfd  first  occurred  to  mi-,  in  ranging  in  thought  after  a  y^i,  „^j  ,f 
remedy,  that,  us  our  stone-ware  is  ao  hard  as  to  blunt  our  i' f°' «h"tp«- 
file^i,  files  might  be  as  well  made  of  our  stone  'ware.  This  was  '' 
about  two  yeart  a^,  and  the  tlrst  use  I  made  of  the  «ug^:es- 
tion  Ivan,  to  fold  up  in  muslia,  i:ainbiick,  and  Irish  linen,  »^ 
par^te  pici-e^  of  wet  cluy,  fon-'iii;^  them  by  the  pressure  of 
tlic  hand  into  the  iulerstiees  of  the  threads,  ho  uh  on  divest- 
ing them  of  the  coveritig  to  receive  ii  correct  mould.  These  I 
bad  well  baked,  and  inimediutely  fiAiiid  I  had  procured  an 
inlire  itew  spedea  tX  tile,  capable  even  of  destroying  steel ; 
dud  very  useful  indeed  in  catting  glass,  polishing,  and  raap- 
i  ng  wood,  ivory,  and  all  sorts  of  metals. 

The  etksc  with  which  I  had  accomplished  my  purpose,  as  U<«>  to  ohicb 
o  often  the  case,  inud^  me  contcut  myself  wi  '^ 

VoLiXXV.— AraiL,  laiu.  S 


»Ppl>rf. 


«f  aiy  a«ri|;dti69ffW9U  or  ft  noit  giving  awuj  t  few  tpecimeiit 
at  flics  for  Iftdiet  luuU  of  pecalitr  delicaey :  but  ht ving  liiic^ 
reflccteda  that  in  glass  grinding  (the  stonet  for  which  come 
from  the  Morth^.aod  are'  very  expensive)  in  flatting  metullie 
nirrorsy  laying  m^uotiDto  groBudst  and  a  number  of  ope* 
rations  that  require  unexpensive  fnction,  tliese  stone-ware 
*  graters,  if  I  may  ^ so  call  tfiem,  4s  not  being  of  the  ezpet 

shape  of  files,  nii|y  ultimately  become  very  u^ul*  I  tal;e 
a  pleasure  id  furpishing  you  .with  a  description  of  my  fie- 
t|iod  of  applying  thiit  substance,  accompanied  with  a  speci- 
men or  two  of  a  portaMcf  sise,  that  yon  may  the  better  be 
ffmssftlM^  able  to  judge  of  th«r  value.  |Cf  the  arts,  which  to  me,  the 
vanufBk  giQi^  {  reflect  on  them  seem  the  more  important ;  as  in  all 
Operations  of  grin^ng  a  great  deal  of  manual  labour  inwst 
llrsVbe  1>e8lOfad  on  the  tool,  whereas  here  we  may  mould 
ours  in  an  instant,  if  we  use  a' press,  as  in  pipe  making,  and 
the  expense  is  infipiteiy  intirior  to  that  im^rred  in  construct- 
tug  evtD  the  cheapest  file  or  .logrator. 

I  am.  Sir, 

°   -  '  Your  BKMt  obedient  hamble  tenrant, 

.  .    4  ^jffiitot,  fM.  ;oUi,  180O.  p.  pUMBpiLANoip 


t,:i   ;  ^^_^ 


fferhtpf  tlMf  .  P,  S«  I  have  not  yet  tried  it,  not  having  the  means  just 
^y* ««  to^  ^^^  "^  hand,  but  if  a  good  parabolic  reflector  were  to  be  im- 
•d  nr  «ptcii>  pressed  with  a  mass  of  stone-ware  clay  covered  with  muslin, 
.so  as  to  make  several  casts  of  different  degrees  of  fineness, 
we  might  this  way  acquire  tools,  that  would  greatly  lessen 
.the  expense  of  the  operation  of  grinding;  but  much  would 
depend  on  care  in  baking.  Our  stone  ware  warps  but  little 
•.even 


ANNOTAT/OIf. 

.  This  ingenious  invention  promises  to  be  of  considerable 
use  in  the  arts.  The  abrasion  of  surfaces  is  performed 
either  by  a  toothed  tool,  as  in  filing,  rasping,  &c. ;  or  by  *a 
grinder,  in  which  cutting  or  hard  particles  are  bedded  with 
considerable  firmness  in  a  softer  mass;  or  by  scowering, 

polishing. 


RtMARKI   0»    METEOROiOcr. 

plishi"^.  Stc  in  nliirli  llitrd  |>Drtidt»  are  nion;  or  1«sb 
J^itiy  retiunLft  in  aautlor  teiiacioui  subatauce.  Mi.  Cuni- 
Atlundi!' mitlrumeuta  uppear  to  pruinise  great  utility  in  the 
mt  and  la»t  or  tliesc  jirocesMn  ;  that  ii,  they  inuy  bi;  used 
per  wiUi  or  without  ti  Trcttiiii*  powder.  There  ure  liowcver 
piiy  olijfCiiuD^  to  iheir  being  lu^ed  tu  grind  n^culums ;  not 
willi  ri-'gard  tn  the  mteadtd  figure,  l>ui  the  nature  of 
t  nuterial. 


ri  Mcleorolu^y.     Tn  a  Letter  from  Thom.Is  I'ori- 
TER,  £)y. 

To  Mr.  NICHOLSON. 


sm. 


I«-. 


"  Nomenel»i«(« 


ith  pltahtd  with  tlie  perasal  of  your  conespon-  ijtu_,,  k. 
dent  Dr.  Bostoik'^  letter  on  meieorologj-,  ]i.  lyli,  and  par-  jpnutiQiMof 
lieuiarl)    with  hU  plan  of  a  diary.     I  ain  of  opinion,  with  J^^"'|o  mMJ^ 
trim,  that  un  attention  to  the  Ketenil  modifi  cat  lone  of  clonda,  jologj. 
and  the  changes  of  weather  which  succeed  them  rejpeutively, 
it  of  gruitt  impoTtuuce  in  meteorology  ;  and  it  is  iiiUL-h  to  Im; 
niihed,    that    mure   accurate  aud   rre(|uent   observatious  of 
t\m  sort  Here  mittle.     A  vutit  of  a  nomenclature  capable  of 
expres*itig  clearly  all   the   dijTerent   modificationB  of  cloud 
lia»  been  the  reason,  why  this  brauch  of  the  meiice  has  been  ^ 
hitherto  w  little  ulleuded  to  by  tneteorolo^sts,  bnl  _ 
respondent  Joes  not  seem  to  be  aware,  that  thU  is  iin  longer  ^'-  ""**"'■ 
a  ileaideratiiin  in  meteorology.     The  ingenious  Mr.  Luke 
I  lautffd,  of  PluUtow,  publithi'd  a  ft'w  years  ago  a  short  trea- 
tise on  the  various  modilicatipns  of  clouds,  in  which  he  has 
detemiitied  their  distinctive  chiirarlers,  and  showii  the  niua> 
uer  in  which  they  are  probably'  formed.     The  substnnee  of 

s  pan)ph1et  way  be  found  in  Rcea'b  Encyclopedia  under 
word  cloud.    loa  meteorologiaildiary.whichi  keep,  lal-  P''ool'«m»- 
s  note  down  the  different  modi  Heat  ions,  placing  in  a  pa-  d™™!"**^ 

Irl  line  all  thoiie  which  appear  in  the  iky  at  once.     1 
S  9  would 


•-"ii     .... 


wMld  rteomaiend  tbte  adoption  of  the  followiog  plan  for.  a 

mctfcorolbgical  diary*    It  •hoold  coiuut  of  twelve  colutoDt 

beaded  at  fbllom.  let  colamn,  day  of themonth;  ^iid.dud  drd 

tKe  maximain  and  mininioai  of  tbe  thermometer ;  4th  and 

SQit  8itto  of  barometer;  6thy  the  quantity  of  lain  which 

fills  in  the  coorte  of  the  day  ;  7th.  the  quantity  of  evapo- 

•     fation  iQ  square!  iaches;  8th,  the  state  of  the  hygrometer; 

(dtLac^sis  perhaps  the  best)  9th  and  lOth,"  the  direction 

and*  tbto;  of  the  wind ;  llth,  the  modifications  of  cloud ; 

and.  die  ISth  should  be  ressnred  for  the  register  of  occasional 

neteorological  phenomena*  such,  for  example,  as  thunder 

storms,  meteors,  &c. 

The  insertion  of  these  hints  in  vonr  truly  scientific  Jour- 

Yours,  &c. 

iVo.6,  5/.£Mm'«Pfaet,  THOMAS  FORSTER. 

Mar.  8th,  1810. 
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* 

On  §aBp€ti9N^  M»it^%  Ay  Gb^bob  Psakson  JIf.  I>. 

,  t.  ...  f»R    •Sm 

.'     "  YC<mcluded  from  Page  ^^.J 

Sect.  III.  Agency  of  Alcohol  of  Wine* 

•psqiie  Tltcoofl    T-  (a)   Ji.  WO    thousand  five  hundred  grains  ^of  desic^ 

«       jaajter  de§lc-   catvd  e.  pertorated  matter  of  the  fifth  sort,  sect.  I,  5,  being 

^^tedlnaico-  ^^®  ^^^  twentieth  of  50000  grains  of  matter  previously  to 

ImI.  evaporation  to  dryness,  were  digested  in  four  pints  of  alcohol 

of  s^/trit  of  wine,  of  the  specific  gravity  of  815,  water  being 

1000.     The  mixture  was  exposed  at   a  temperature  from 

$8*  to  88*  ft  r  a  month,  during  which  it  was  frequently 

Aakeii.    A  tincture  oF  the  colour  of   red  port  winej  was 

then  decanted  from  off  a  blackish  sediment.     By  means  of 

a  press,  two  ounces  more  of  the  tincture  were  obtained. 

(fi)  The  undissolved  residuary  matter  being  exsiccated 
weighed  130  grains  less  than  before  digestion.    On   ex- 
posure 


Ea^uurn. 


i 
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povnre  to  the  air,  it  remained  dry,  but  it  became  more 
flexible.  It  no  longer  emitted  nmmoaia  on  trituration 
litb  lime. 

><<)•  The  tincture  thus  obtained  was  distilled  readily  till  TH  t'Oc'un 
)  remained  ubout  five  ounces    measure  in  the  retort, 
■nd  what  reinained  Bt'emed  to  be  chiefly  water  instead  of 
spirit,  with  such  a  quantity  of  matter  dissolved  in  it,  si 
not   to    atfurd    liqtiid   by    diatillHtion.   without   frequently 
^^(wrtinj;  into  \\te  receiver.     The  residuary  liquid  was  there- 
^B^  evaporated  to  the  consistence  of  a  soft  resinlike  extract 
^Kf  a  black  colour ;   nliich  had  a  suit  with  bitter  taste. 
^Kxhe  distilled  liquid  bad  a  peculiar  pungent  smell,   butDuiUMU. 
^^Ku  that  of  auiaiouiu,  and   it  neither  reddened   turnsole        ' 
^^psper,  uor  rendered  violet  dolh  green. 

^M-  (rf).  The  resinlike  extract  (e)  weighed  140  grains.  It  ExItmL 
was  semi  transparent — dissoluble  iu  water,  but  not  coagulable 
iu  boiling  water — it  grew  softer  on  exposure  to  air — it  was 
iincrystallizable — it  betrayed  no  signs  of  alkalescency  or  of 
acidity,  except  giving  turnsole  paper  a  reddish  hue — under 
the  blowpipe  it  burnt  like  matter  from  animah,  and  af- 
forded  n  fused  globule,  which  indicated  muriate  of  soda, 
i  a  targe  proportion  of  potash,  deliquescing  very  £|>eedily 
with  Ume  it  emitted  the  smell  of  ammonia— witb  pbos- 
Iso  with  tartaric  acid,  on  being  heated,  an  acid 
■ell  was  perceived,  which    1  at  tirst  mistook  for  acetous 

;  but  1  toon  found  that  uo  such  acid  was  present,  not  Siij,paM4 
aiug  able  to  detect  a  trace  of  any  acid  in  the  distilled*''^- 
[quid  from  these  mixtures — on  the  addition  of  acetite  of 
lead,  a  very  copious  precipitation  of  lawn-coloured  sediment 
inotaiitly  look  place,  with  the  smell  most  distinctly  of  ap- 
ples. The  decanted  liquid  of  ihis  mixture  was  found  to 
bei-hielly  acetite  of  potash.  On  dropping  diluted  sul- 
phuric acid  upon  the  f^iwncoloured  sediment,  it  constantly 
niitled  the  smell  of  a|.iiles.  I  could  not,  however,  satisfy 
;lf,  that  the  small  quantity  of  liquid    decanted   from 

Kdiment  contained   a   kind   of  vegetable   acid    for  p,,^,^^  ^.^ 
time  apprehended  in  the  fluids  of  animals;  be- ukt. 
■,, first,  the  quantity  of  product    1  possessed  was  so 
lisbcilby  mjy  experiments,  that  1  was  unable  tomuke 
I  cousideied  lu  be  decisive  trials.     Secondly,  because 
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'hi  tnli^iieot  proecma  I  failed  in  prodacing  the  nme 

ippltf^tlBclluigliqafd.    Hence  I  coDMder«d»  that  the  tup- 

poic4  acid»  irhich  bad  some  of  t^e  properties  of  the  maliCv 

.  ..  *  '[    Mljrocciirred  occasionally;  or  that  I  had  been  deceivedr 

'and  that  I  had  procnred  nothing  more  than  a  little  of  the 

' •CHf.emplojred  for  the  decomposition,  disgnised  by  mix* 

fole  with  the  subject  of  the  experiments.     The  fawn* 

Mtotired  prediNtate  wast.no  doubt,  chiefly  iiinriate  of  lead* 

'  8^11  the  experiments  fully  demonstrated  the  presence  of 

"pMash  neutralised^  either  by  an  acid  destroctible  by  fire 

and  dissoluble  in  alcohol,  but  hitherto  not  disunited  from 

a_  •■■14  9 

iniu^at  oxide^  or  tMit  an  oxide  bf  animal  matter  alone  neu* 

'tralixes  the  potash,  as  will  be  manifested  by  the  eridence 

^f  expenbients  to  be  related* 

PmuA  tM  '  '  *    [t).  Forty-flve  grains  of  the  residue  (c)  which  had  been 

»ttrl«.ofso.:^.j^|^j^  in  klibhol,  being  burned  in  a  platina  crucible, 

"^yieldied  chieBy  potash, 'and  half  its  quaiitity^  of  muriate  of 

'■       -sotfo. 

I 

(/)•  Twenty-five  f  raiifii  of  the  residae  [c]  were  boiled 
'with  successive  portions  of  'nitric  acid,  till  the  oxide  of ' 
^itifmal  matter  was  decompounded,  and  carried  off  in  the 
aiate  pt  gasies ;  and  then  deflagration  took   place,  learing 
%ubcarbonate  of  potash  with  muriate  of  soda  and  charcoal. 
.Component  According  to  8  compatation,  the  140  grains  of   resinlike 

parts  of  tht  extract  (c,  </)  consisteil  of  twenty-eight  graint>  of  potash, 
aiid  eighteen  grains  of  muriate  of  soda,  with  an  inappreci- 
able quantity  of  ammonia,  and  perliaps  phosphoric  acid, 
beside  thcoxide  of  animal  matter,  and  posbibly  an  acid  of 
an  unknown  kind. 
Matter  not  so-  (/)•  Tlie  undissolved  matter  [b)  was  burned  in  a  platina 
luble  in  aico-' criicible.     It  afforded  a  residue,  which    I    could  not  render 

Aula 

fluid  by  fire,  but  only  of  the  consistence  of  paste?  On 
cooling,  it  was  a  brittle  gray  mass  weighing  fifty-six  p:raiii8, 
somewhat  salt  and  gritty  to  the  taste.  It  consisted  of  mu« 
riate  of  soda,  and  phosphate  of  lime,  about  twenty-three 
grains  of  each, — of  potash  four  grains — of  fn>ed  matter, 
which  by  long  boiling  in  muriatic  acid  yielded  phosphate 
of  lime,  muriate  of  Time,  and  utterly  indissoluble  vitri- 
fied matter  with  traces  of  magnesia,  oxide  of  iron,  aud  a 
sulphate. 

2.  Four 
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Lf.  Foot  thousand  grnir.s  of  expectorated  matler  of  the  Optqup  ropy 
1  kind.  (HiV*  219,  s«l.  H.  7.  *ere  added  to  two  pints  ^""^-fj^ 
|l*ctifiL-ri  ajjirit  of  wine.     By  agitation  the  spirit  became 
It  milkj,  but  presently  it  grew  dear;  littlecurdy  masses 
ftpt^ni?.  wlilch  fell  to  tlie  botlflm  as  a  sediment,  being 
^bulk  about  one  fourth  of  ihat  oF  the  added  espettorated 

fter  a  month's  djgestiorj.  the  fillmted  liquid, on  e^-apora-Exllle(. 
ofTordetl  adry  estractiike  residue,  weighing  sixty  grains. 
grew  iiioisl  by  exposure  to  the  air,  but  not  when  Vept 
i-esbelt.     It  consisted  of  the  same  ingredients,   but 
jerji  diSLTeiit  proportioos,  us  the  residue  IVom  distilling 
fULtuiMtiii;{  tho  tinoturi',  puge  2^4,  Sect.  HI,    I,  the 
'»eiit   residue   ronliiiiiing  a   mui^h    larger  proportion    of 
iriiite  of  M)dii,  uml  oxide  of  unimul  matter. 

Successive  dige>tioiis  of  tije  same   matter  alTnrded   less  Kurc«rw[f 
twi  !«■-*  ^lioe  residue,  but  neariv  the  same  proportion   of""'"*  ''"  '''" 
oxide  of  amnial  matter  for  three  timts,  but  then  no  saline 
■cly  aciimal   matter.     The  re- 
iirf's  of  the  subsequent  djges- 
f;row  moist,  but  only  sorter; 
tier    from   each    of  them    wua  Animal  oiWe, 
;^h  afforded  by  dissolution  of 
red  that  the  animal  oxide  was 
'(Boc  kind  only,  and  tliait  the  nhole  of  it  might  be  dia- 
u  alcoliul,  and  thereby  betome  uncoagulable,   and 
inly  dissoluble  in  every  kind  of  menstruum. 
."*.  If  a    large   proportion,    namely,    two   parta  of  e;(pec-  Mixture  of 
iraled   matter  be  mixed  with  two  part*  of  rectified  spirit  "'"■"'""*■ 
of  wine,  the  fnulltr  is  in  great  part,  at  least,  coa^nlatcd, 
but  the  spirit  IB  rendered  milky.     The   same    is   truu  with 
pird   to   other   menstrua.     The   reason  i«   obvious.     The  c«,suUrtoa. 
iguliitJon  ii  producetl  by  the  sepiirMtion  of  water  from  the 
of  ihe  expectoralt'd  matter,  by  the  attraction 
the  alcohol,  or  of  sceious  ucid  for  the  water ;  but  if  there 
due  projiortiou  of  spiiii  ot  ucid,  the  oxide  uf  ant- 
niitl  mutter  retuus  so  much  of  the  water,  as   to  render  the 
liquid    milky._    A  person  uccuatomed  to  those  experimeut*  Proponion  of 
~   ly  dttermine  pretty  exactly,  by  means  of  them,  ibepror  "•"■'*"<"'- 
iTlion  of  water  in  the  expectutatcd  mutter,   it  bring  di- 


qttttef  was  affordeil,  hut 
hi«  of  the  eviiporated  t 
I  did  not,  like  the  li 


;ulab1e. 


Euluted  u 


'reclljr  w  tie  qqi(nl}fj^  of''ii{>iHt.or  acid  requisite  to  j)f6dtice 

*      ni^K  cqomtatioi^[tn>'c^^  proportioh'of^ 

coft^U[b1e*aiiiinkl£ii^e''ii;  withiAcertaiD  lioiiU,  inVa^Nr' 

^tftfe  4uih%  6f  Rpirit  fequWtefor  <iphg^^^  ']    ' 

Opuqoe  ropy     ^1.  S«if||Adrtd  etb^*,  ^^  ^Q  mabv  (Anipei^'ieflf  aliUUi|;f»uir' 

•ieeaied  mttter  of  tlie  third  kind,  page  219^  ia  four  Mnvet 

by  tbeaMire  ofthU  oi^Qiitraiiip  for  a  month,  la  a  wi/rta  room^ 

dinng  which  ibe'Tcftiel' was  often  agit4ted»    Three  oincta 

of  i-olick' tiMtim  were  IIhis  proeuteff,  whieh,  on  distil-' 

MflontodtjrnoM^'allbrdedsixty^fe'g^       of  soft  extiHie<L; 

This  'ektracV becataie  sflitCOf itfdisi 'dn  eij^vre  to  th^'airr^'nyt^ 

w«y  thto  m  little  irisciiL    It  bnrnt  with  flame  lilie  oil' tb' 

m  state  of  ehlhtcOil ;  and  this  ifgain^  ^oii  burning,  anil j 

left  two  gnuos  of  residue/  wtiich  conutited   of  muriate  of 

^ •  ''"'•      '^abdiSt  widi  indicationa of  iiflE;an,  and  phosphate  of  limei   .'  . 

I^l^4g^;.n:r  "The  Mliiibl^^  reddii^  ai]io'  himained  soft;  ao^  o)ufcl 

QOtbe  ^tfde'bAttle  by';ef2p^  ,  After  intfammttfcion 

diid  )hdin€fatfoii|^^\h^  .usual  -pipodiicts  were  obtained  as  firom 

imM^  «ti(d«;tk^  \^  digested.     Ttiis  medstruuia 

Had  'therefore  ii^isAitr^.abnndaQtly  the  oxide  o^  ap^iaai 

'    '  disftter,  liiicfi^ut  fi  sn^l  proportion  of  the  saline  and  eardiy 
.flirts.  'v;.  ^p-;'  "•'■''       y-     ''^ 

4.  Apparently  nriifortn  expectorated  matter  is  not  of  the" 

umfurm  ex-     same  consist^rice* through  the  whole  roa»s ;   for  a  few  drops 

pectora!e4        of  the  opaque  kiiid  being  shaken  in  half  a  pint  of  rectified 
mailer  mot  •f         •  -^     r     •         *i         n    i  •  j  •    1  'i»  '    i         i  •.  •    t       f 

t:»«  taa;ecoQi  spirit  of  w>ne,  the  whole  does  not  diBsolve,  but  it  is  broken 

mto  sm»iU  curdy  particles,  which  fall   as  a   sediment  in    a 

clear  liquid,  seeinin|r'ly  about  one  fourth   of   the  orighnul 

tiulk  of  the  matter. 
I  ■ 

« 

SZCT.  ly.-'irrfhJFatcr. 

''I.  None  of  the  kinds  of  exprctofated  matter  are  roaflily 

kii^"  ir«ii«l     difRisihIe  thr6ug[h  cold  water,  exce[)t  tlie  second  and  fonrtli, 

with  cold  wi-  pa^  ^19  iind  -2^1  ;  and  by  agitalin^^  tlirni   some   fibrous 

^»  pieces  are  osunlly  detached ;  also  on   lI'^prctinlx  the  w;iU;r 

after  this  diffdsion;  it  appears  full  of  small  luas^-^es,  or  motes. 

,    •  ■  •^••'- On  staudint*  these  suspeniTed  mn^^es  become  a  sediment; 

irhiehis  the  case,  although  the   i  roportion  of  expectoraU'd 

loatter  IJ^  excecdinj^ly  sirtinll  to  thai  oftlic  v,atpr. 

'—'    '■  2.    Wh:U 


fH'ence 
throughout 
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.  When  vcrj-  hot  water  is  used, 


mely,  iliatofH  tem-  .-i! 
ttill  grearer  riumWr  «i' moles'" 
th  a   leus,  and  the  water   U 


ryhot 


ratufe  from  190"(o21U*,  u 
!   peneWable,  eapctiuity  » 
ifilky. 
,  Brink  agitation  is  reijuired,  for  a  due  length  of  time,  Q(j,at  fcinili 

Pose  the  other  kinds  of  eipectornted    matter  through  "ith  loM  wa 
1  water  1  but  a  great  number  of  filirous  and  membra- 
»  pieces  appear,  the  form  of  whidi  cannot  be  destroyed, 
n'y  ptirlially,  by  nhakiiij^,  in  almu«t  any  proportion  of 
Thtee  drops  of  ropy  and  opaque  matter  were  shaken 
wifnpintof  di«ti1l<!d  water.     About  one  half  of  them 
tt^ffonvd;  the  rest  of  tfiem   was  in  the  form  of  imul[ 
Hi»,  li'afy,  and  irregiihir  figured  motes;  which,  on  re* 
:,  formed  a  sediment,  and  remained  in  that  state  three 
19;  altliongh  in  that  time  the  water  became  highly 
!,  and  sometimes  in  tliis  experiment  the  sides  of  the 
1  were  tinged  blairk. 
.  Agitation  of  these  sorts  of  expectorated   matter    (3),  Aod  «Uh  Iw 
B  l^rgc  proporlion  of  water  at  the  temperature  of  170°  •"'"■ 
upwitrcl«,  produced  a  greater  degree  of  milkinexs,  nud 
Iter  number  of  small  masses,  which  i!oaId  not  be  dis- 
1  by  long  shuking.     Putrefaction  did  not  take  place 
>u  In  theae  mixtures,  us  in  those  in  cold  water. 
.   If  tlie  proportion  of  the  lust  mentioned  kinds  of  espec-  M«rliani«l 
rated  matter  be  two  or  three  ports  to  one  of  cold  water,  niixime. 
or  under  the  tempemlnre  of  coagulalioii,   a   uniform  mls- 
ture  tuay  be  produced  by  violent  agituiion,  the  water  being 
cniangUid  by  the  viscidity  of  the  matter,  rather  than  chemi- 


>.  On  Iwili 


g  the  mixtures  (5). 
ie|>aralcd  in  a  ' 


great  part  of  the  expec-  Thii  bolltiJ. 
irdy  form   from  a  milky 


.  If  Icsf  thnn  two  graiiia  of  e.spectorated  mailer  were  ^ 
STused  ihrotij^h  five  liundred  gmins  of  water,  no   evident  f 
ciuitalinu  was   urciisioned    by   tuiinin;    while    with    one 
o  of  isiuglnss  jelly,  or  whileofegg,  oi'of  sernm  of  blood 
Milted  in  live  Imndred  ^raipn  of  water,  there  was  an  evi- 
1  prec)|>itaii«ti  with  thi^  nuj^nt. 

.   1  could  urrive  at   uo   uselul  conclusions,   for   the   di*- 
i-ctoratcd  matter  fiom  other  ( 


^  mgS  09  BIf  BCTO&AtED  MATTER. 

Itngm  any  gelatinosit  sabftances  by  compa^tive  triaU  with 
ipprutfof  tin,  nitroHaarifttif  of  gold»  oxi muriate  of  mer- 
^»i7»  jBCCtiU,  of  ceriiii»,  aod  scetite  of  litharge. 

Sect.  V.  Agencff  o/aeetcmi  Acid. 

Bapf  -apai|W     1.   Twenty  oaiicet   oT  ropy  opaqne  matter,  by  beiofi^ 

widi  ^0^1^  r^ahiikeD  witb  ten  pints  of  distilled  vioej^r,  were  so  broHieh 

viacgtf.  into  a  fibrous  or  even  vascular  fbnn  as  to  exhibit  an  orga* 

"^  niied  appearance,  tke  bulk  being  reduced  to  at  l^ast  oua 
Hiird  of  the  ropy  matter.  By  repeated  agitation  and  long  ' 
Agestioh,  .the.  coagulated  masste  were  broken  into  sifiaUer 
pitfccst  but  did  not  appear  to  be  farther  contracted  in  boll:* ' 
or  to  dissolve.  With  some  parcels  of  •matter  the  vinegar 
plherred  its  transparency,  with  others  it  became  wheylike; 
the  matters  being  deposited  in  a  curdy  state.    The  mdci* 

.  *  iagelike  expectorateci  matter,  or  this  mixed  with  the  other 

kinds,  afibrded  whey  like,  or  m^re  or  less  turbid  liquids  with 
TIDCgar. 

li|«WartilleA     s.  (a)  The  decanted  liquid,  and  the  liquid  obtained  by 

pressure  of  the  sediments  of  the  last  mixture  (1),  being 

.  distilled  to  ubouc  one  eighth,  the  remainder  was  evaporated 

to  the  consistence  of  a  thick  extract.    The  distilled  liquid 

did  not  appear  to  have  received  any  impregnation,  except 

•atewt.  what  had  altered  a  little  the  odour.     This  extiactlikc  resi- 

due amounted  from  one  forty-fifth  to  one  oitihtielh  the 
weight  of  the  expectorated  matter,  accordiiii;:  to  tlie  kind  of 
this  substance.  It  varied  aUo  according  to  tlie  proportion 
of  the  matter  to  the  acid  inent>trnum. 

IKirc^ted  a  2U       (h).  The  residue  (3.  a)  just  mentioned,  after  a  digestion 

*"**•  a  sccon<l   lime,  1n  the  »ame   quantity  of  acid,  afforded    a 

smaller  quantity  of  extraetlike  matter  than  before. 

a  3d,  (c).  The  third  digebtiou  afforded  still  Itss  of  this  suh- 

stance.i 

4t)i,  5th,  [(I)  'I'he  fourth  and    fifih   digestion   gave  somewhat  less 

than  the  immediately  preceding  one. 

and  Cih,  (e).  The  sixth  digestion  yielded   near'y  the  same  propor- 

tion of  extractlike  nuitttT  as  the  louitli  and  tilth. 
'  InsoUiMe  nut-      3.  The  undissolved  matter,  after  tliesv   repeated   dij^es- 

tu>ns  in  Vinegar  (1,  «i>;,  bem^;  e\postd  tt»  fire  \\\  a  platinu 
crucible,   first  flauied  and   partially  uieltid  ;    theji  herafue 

uppurtotly 


ON    EXPECT  OH  ATED    MATTEB. 


267 


apparently  cliarcoul,  which  burned  away  to  ihc  stale  of  a 

brown  earlhlike  substniicc,  tcariely  t!v  »f  ^e  ^'^i^'il  of  the 

•ubatnnce  Bubjected  lo  fire,  and  not  above  ^  ^\,r  of  the  «c- 

pcctorattil  muiter  bj  wbitli  it  was  ulTorded.     It  <:onsi»ted 

chiefly  of  phitsjiliiiie  of  lltne,  iviih  iiitiicuiions  uf  carbojiiute  • 

ofbme,  of  a  eulpbute,  of  r  tniiriate,  of  silica,  or  at  leust 

vitrilied  nwtter,  and  of  oxide  of  iron. 

4.   'I'lie  extract  like  matter,  froni  the  first  digmion  of  the  Eainct  M-t]- 
cxpectoraied  matter  {■!,  a),  by  e.vposure  to  the  ujr,  in  a  few  ■"T    d>l<qB<» 
s  partially  drliqufsced,  aJJbrding    no   •igna    of  Hlkules- 

ptcy,  but  having  h  peculiar  salt  ta&te. 

^  (a),  A  little  of  this  deliquttcing  part  being  bnrtil  to  dry- Trened  «iik 
h  a  large  proportion  of  nitrous  add,  on  beginning  "i'luui  icia,. 
I^be  ignited,  il  deRiigniIe<l,  leoving  a  bluckibh  saline  residue ; 
Bthich  toon  deliquesced,  and  being  lisiriated,  it  precipitated 
mpftrtartrate  of  pota»h  »ith  tartaric  acid,  and  gave  a  red- 
dish precipitate  with  nitro-inuriale  of  plaliua.  The  resi- 
due a)M>  contained  lime,  for  tlie  dissolution  in  acetous 
acid  alfordcd  oxalate  of  lime,  on  the  addition  of  oxalate  of 


(ft).  This  eM 
tificd  spirit  of  w 
decanted   and 


uctlike  mailer,  (2,  o),  by  digestion  in  rec-  DLpMt«J  <m 
ne,  gave  a  blackish  tincture,  which,  being ''~''"'- 
vaporated,  left  a  residue,  this  became 
quite  liquid  after  twenty-four  hours  exposure  to  the  air.  It 
cunsiMed  chiefly  of  acetite  of  potash,  with  an  inappreciable 
portion  of  muriate  uf  sodu,  and  ammonia  nentraliied,  pro- 
bably, by  phosphoric  acid  ;  beside  uucoagulable  and  unge> 
Utinixable  oxide  of  animal  substance. 

(c).  The  undissolved  matter  by  spirit  of  wine,  just  spoken  Rejidauia. 
Qf  (&)>  after  expression,  being  desiccated,  it  remained  in  a 
*olid  slate  after  exposure  to  tlie  uir,  only  growing  a  little 
Mift  in  fuur  weeks  tiuie.  Ity  combusiiun,  it  afforded  a  dif- 
ficultly fusible  ash,  which  niter  fusion  was  found  to  consist 
C  icBy  of  phosphate  of  limi',  muriate  of  soda,  with  a  little 
potash;  a  sulphate,  lr>iC('»  nf  iron,  and  vilrilied  matli.-r, 
$iir)i  pinbobly  contained  silica  united  to  the  other  sub- 

[lit'estcd  in  this  fused  mass. 
Lfi.  The  cxtractlike  mutter,  by  acil.ius  acid  on  the  wcniid  E>trici  i^,m 
t  {-i  t'],  grew  soft,  but  did  not  di-liiiuesce  ou  expo-  '!"  "■<  >''«■■" 
:  to  the  air.     It  wa>  found  to  ditiertfom  the  matter  nb- 
.•taini-d 


tdntdbytbe  ArtI  dilation  in  the  ncn^  meustnlQiii,  \n 
coDtmning  «  much  flmatlcr  proportion  of  potash  and  nmriate 
of  •oda^'Oii  well  m  oF  nentralixed  ammonia. 

FiaattaM  '  6.  The  eztractliVe  matter,  from  the  third  dtgettioa  in 
▼tnegar  (9  c),  difiered  from  the  fbrmer«  in  containing  a  still 
much  lest  quantity  of  the  salts  just  mentioned. 

ir^taBthsiub*  7*  The  fourth  and  subsequent  digestions  ('2»  ^,  e)  of- 
forded  eztracttike  substances,  ^hich  contained  scarcely  any 
tiling  but  a  very  small  proportion  of  earthy  phosphates, 
and  indtssolubte  ritriBed  matter,  produced  by  incineration 
and  fusion.  It  did  not  appear,  that  the  oxide  of  animal 
matter,  dissoIvH  by  the  distilled  vinegar  in  all  the  preccd« 
ill^  digestions  succesnvely,  was  of  different  kinds ;  but  it 
appeared,  that  its  coagulable  property  was  destrojred  by 
dissolution  in  this  menstruum.  Accordingly,  there  is  no 
reason  to  lielieve,  that  the  whole  of  this  oxide  is  not  disso- 
luble in  the  acid  h^re  employed,  although  the  requinte 
proportion  may  decrease  after  eaCh  digestion,  within  cer- 
tain limits. 

Mfll^M^  ®'  ^  ^^^  drops  of  opaque  ropy  matter  being  agitated  in 
half  a  pint  of  Tinegar,  anumber  uf  Bbrous  masses  appear,, 
apparently  one  fourth  or  one  fifth  of  the  bulk  of  the  mai- 
ter  added ;  and  these  fibrous  forms  subsist,  notwithstand- 
ing continued  agitation,  totally  disappearing  only  in  con- 
sequence of  long  digestion  in  successive  large  quantities  of 
this  acid. 

Sect.  VI.  Some  Experiments  with  different  Objects, 

Fotath  neu-  ^'  ^^  produce  a  synthetic  proof,   that  potash   may  be 

crahzedbj  ani- neutralized  by  oxide  of  animal  matter,  I  triturated  ten 
grr.ii\8  of  the  exsiccated  a>id  coagulated  part  of  expectorated 
mutter,  freed  from  all  saline  substance,  with  pure  potash  p;ra- 
dually  added,  and  a  little  water.  Several  grains  were  in  this 
way  united,  without  any  eflfect  being  produced  by  the  com- 
pound on  turmeric  paper*  More  alkali  was  added  till  the 
compound  barely  manifested  the  existence  of  alkali  to  the 
test  just  mentioned.  It  was  then  dip^csted  in  spirit  of  wine, 
to  which  it  imparted  a  deep  brown  colour,  and  the  tincture 
being  distilled,  it  afforded  a  dry  extract,  which  grew  moist 
on  exposure  to  the  air,  but  scarcely  affected  turmeric  paper. 


OK  EZPECTaRlTSa  UATTEB. 

Oil   iiK'i  DP  ration,  liavrevcr,  thv  alkali    wus  denuded,  and 
fuiioii  WHS  eflsily  prorluced. 

An  et)uul  (loition  of  the  animal  o?(ide,  flf  ihe  same  parcel  Anlm; 
n  in  ibelait  «ii}jerime'ii,  wns  digented  in  spirit  of  wine,  in  ^^j^j 
lli«  xuntc  rircumiitiiiices  us  this  oxide  united  to  potash.  It 
iritparlcd  no  rolour  lo  ihe  spirit,  and  llie  extract  obtained 
*W  in  Einaller  quantity,  than  in  the  preceding  t^peritiient. 
Beiiig  vvapuratcd  to  dryitc^s,  the  reiidue  did  not  grow 
meiatt  l>ut  it  became  b  little  sof^  on, exposure  to  the  uir. 
Being  exiHned  to  tire,  it  left  tin  incoiisidei'iible  propor- 
tion of  infusible  residue,  with'  burely  traces  of  alkali  and 
nuriitte. 

ire  sat isfii dory  experiment  tlmn  e^„ 
or  not  ui-i(l  was  united  to  the  ^i  ui 
ounces  of  watery  liquid,  which 
n  boiling  expcctoruti^d  matter, 
ii^tellce  of  II  ihln  extract.  Thii 
'id  nur  alkuli  in  a  disengaged 
D  contain  a  Urge  proportion 
acid  smell  Ha»  peixreited    on 


S.  To  determine,  by  a  n 
■  precluding    one,  wheihei 
potaah  unit  evajioriible,  tei 
te]iarateii  from   the   curd 
were  evaporated  to  the  coi 
matter  imlicati^  neither  acid 
itate,  but  it  wa»   aseeitained  t 
of  |)Oliuh  combined ;  und  an  acid  smc 
batting  it  with  phosphoric  or  tarturic  acid.     Ten  drops  of 
li4Utd  phosphoric  ucid  were  mixed  with  four  hundred  grains 
of  this  estmctlike  matter,  and  at  a  low  temjieralure  it  wu« 
(objected  to  distillation  to  become  atmoitt  a  dry  substance  ; 
bnt  ui>  acid  could  be  deteclied  in  the  liquid  which    came 
(Tver,  Qor  did  this  dry  substance  indicate  any  ticidic}-  to  the 
nsual   reagents — neither  on   exposure  to  tlie  air  did  it,  as 
licfore   the   nddilion  ofucid,  gro 
was    farther   udded,  till   it   becuii 
turnM>le;  but  oeither  by  t 
any  acid  be  obtained,  except  a  si 
phoric  acid  by  elutriutiou, 

;j.  To  furnish  an  e&timate  of  the  proportion  of  ammonia,  v^rr  i;,,],,, 
I  subjected  10  distillation  a  mixture  oi  a  pint  of  e^iwcto- """"»■ 
nted  matter  of  the  fiftii  kind,  page  'iii,  with  tliree  ounces 
of  veil  burnt  lime,  but  1  could  not  retkoi 
the  distilled  liquid  at  more  than  two  cubic  luchesi  c 
than  bulf  a  grain  in  weijfht. 

Sect. 


isl.  HlioEphoric  ncid 
isible  to  the  lest  of 
nor  distillation  could 
portion  of  tlie  pbo»- 
'eiit   having  united  to  the 


'  leat 


Swrr.  VIL  CoNc/kitom.  ' 

Various  kinb      1*  From  the  precediag  experimeoU  and   obterrctiont^ ' 
^j]j^P^     ud  JTrb^  otherff»  which  I  might  here  rdated,  it  do«a  not 


tfier  only  la  *PpWt  that  the  fmrioav  kiodv  of  expectorated  matter*  page  - 
wTorStr^    a  17»  difleip  iir  Ae  ingredients  of  their  composition,  but  merely 
grwKcati.        in' Ae, proportion  of  them  to  one  another. 
Thtptalb^        S.  It  has  been  sho^n,  that  expectorated  matter  contistt 
tiHmmtiar*  •f  CO«gulaWe,  or,  as  it  is  also,  now  frequently  ternted  «/6m^  • 
isdwitlisilu.  WMOfii  aiiimal  substance,'  and  of  water  impregnated  with 
sereral  saline  and  earthy  bodies— that   the  largest  propor-  ' 
tion  of  the  animal   substance,  which  may  justly  be  called 
Ths  iilbumcn   ^^  oxide,  amounts  to  one  twelfth,  and  in  some   very  rare 
lo^  Mile «f  cases  to  one  tenth  of  the*  expectorated  matter,  reduced  to  m 
Diittle  state  by  eraporatiou ;  and  that  the  smallest  propor- 
tion qf  this  oxide,  in  rare  instances,  amounts  to  one  ferty- 
fiftb  of  the  expectorated  matter;  but  that  the  usual   pro- 
portions of  it  vary  between  one  twentieth  and  one  sixteenth 
.*'  of  this  coagulable  oxide  to  the  evaporable  water,  that  is,' 

between  ^vt  and  six  pier  cent  of  the  expectorated  matter. 
Imprcxntiific      ^'  '^^  impregnating  substances  have  been  shown  to  be 
sehfttsnccs.      muriate  of  soda,  varying  commonly  between  one  and  a  half 
and  two  and  half  per  IQOO,  of  the  expectorated  matter — ^pot- 
ash varying  between  one  half  and  three  fourths  of  a 'part  per 
'  1000--rphosphate   of  lime    about  half  a   part  of  1000 — 
ammonia,  united  probably  to  the  phosphoric  acid ;  phos- 
phate, perhaps   of  map;iiesia;    carbonate  of  lime;    a   sul- 
phate; vitrifiable  matter,    or  perhaps 'silica  ;  and  oxide  of 
iron.     But  the  whole  of  these  last  six  substances  scarcely 
axnounting  to  one  part  in   1000  of  the  expectorated  matter, 
it  would  be  useless  to  estimate  the  proportion   of  each  of 
them.     It  is  very  probable,  that  the  proportions  and  quanti- 
ties of  these  ingredients  vary  much   more  than  now  repre- 
sented ia  different  states  of  disease  and  health^.     It  is  very 
probable  also,  that  some  of  the  ingredients  may  occasionally 
be  absent,  and  others  of  a  different  kind  be  present,  agree- 
ably to  the  different  statesi  on  different  occasions,  of  the 
other  secretions. 

* 

*ln  one  case,  the  opaque  expectorated  matter  In  a  pulmonary  consump- 
tion, having  been  exsiccated  to  brittlencss,  became  almost  liquid  after 
a  nigUOt  exposure  to  the  air. 

4.  It 
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t  ii   iiittiiifrst.    tilut    tlic    lUlTereDt    itatea    of    coiisi*- Diffcr.-fi<rt  of 
uf  tKiieilo'uliHl   mutter  urt- owing  to  tlie  proportion  of  ""*"**°""' 
iiliuii*  or  coHgubblt:  oxije,  b"t  I  purposely  iivoid  (jiv^ 
II  ,u[-iount  ol'  llic  (liffrreiJt  conilitiona  of  l)i;ttUh,   on 
ihe  iliti<-'rcii(;e  of  cvnsialcnt'e  dcptriid. 
The  tliickerlhe  matter,  llit^ituiHUrr  1  coromoiily  fouDii  Tl.e  ihkfcrst 
atililV  olsnlinc  iiiiprt-ifiiiilion.      Hence  in  Ktiililfii  und  """"""i'*  "'» 
'■  i.i.Vi-1  I.  ,  -     leiilMiU. 

aE.-vrelian«  of  thebroiirliiul  inemornrie,  Ilir  Dintler  is 
d  to  be  suit,  aiid  lo  fi-cl  liot.  lu  such  insinnces  tlie 
lion  of  k'OHgulnhle  matter  wns  amuK,  but  tliut  of  the 
init>'^i{i">tions,  pHrticiiUrly  of  the  muriate  of  soda, 
H'utralizi.'d  pijtush,  »o  grctit,  lliat  the  exsicculeil  expe^^ 
jd  subituute  taeled  verysiiU.  a»'l  preneutly  fjrciv  luoisi, 
till  p^rtiuUy  d*:Ii<(iii«itd  ;  but  ihe  ujiuque  rujiy  gr  puri- 
mklter  afforded  u  uiuvh  larger  proportion  of  exuc- 
1  r^siduei  wbiih  hha  but  »li;,'hily  will,  and  gcuerally 
bccaui*  liot^  on  exposure  to  iht;  uir.  This  properly  of 
.iig  moUt  depends  on  tlie  potash.  , 

Each   of  the   human   fioids.  UL-cording  to  my  eipert-  w,^,^^,^      ^ 
S,  contain   ntulmliied   potash ;  ut  leu<t.  this  i>  the  fact  |ota<.li  .n  aJI 
blood,  dropsy  fluid,  pii»  of  ubscesnea,  und  pUK  heLreted  'i 
it  breath   of  surface;  the  Siiid  ell'ui>ed  by  ve>iciitin)r 

111  in  Ltjiirse  iu  the  very    ■ 
induit  secretion  from  the  no>.e  by  cutsirh.     The  alkali 
iiiled  to  uxide  of  animal  matter  irj  thei.c  fluids,  it  it 
ily  d  eiuoiut  ruble. 
;.  Although  I  think  1  hai'e  discovered  many  properties,  m  . 


"  duidi. 


I 


liy  nhicb  ex pettorated  secretion  may  be  dintnigniihtd  from 
expectorated  pus,  I  tliall  not  »|wak  of  iliem,  on  tins  oixa- **'" 
farther  than  just  to  observe,  timt  the  saline  impregna- |iiii 
of  pus,  purticularly  thut  of  potash,  und   muriate   of 
very  much  IfSs  proportion  thaii  in  (Wpcctoriited 
:lion  ;  anil  hsnct;  it  does  not  become  moi»t  after  exaic- 
posure  to  the  »ir, 
a.  It  has  been,  I  believe,   uniformly  asserted,  that  the  Ho 
c-ircuUting  and  secreted  fluids  arc  imiiregnaleil  with  soda  ;  hi n. 
that  it  i*  eB[>eriiilly  in  the  matter  necreteil  by  the  bronchial ''" 
membrane.    The  experiments  of  others   niusi  confirm  or 
diwirovc  mine.      It  aceins,   however,  iimt'h  more  reasonable, 
'  '  ^t  the  humaufiuids  should  he  found  to  contain  poush  than 

(oda. 


ifle  fcrmd^  alUK  it-  daily  iirtrodaced  with  the  vegetable 
fdod»aiid>Atblli^  drink  of  tsrioeDted  liquor;  and  it  is  afe 
Kttle  TtMf  tb  be  deki^M;  an  ihe  mariate  of  soda  alsd 
indaced  ia  the  Wny  iaitte'  '#4jr.  *  Vat  our  food  atid  drink 
••  ^  :  •*d»it(ikf'e6\A'M6ii\f  at  l^t,  Vsontam  the  soda  united  to  a 
;":  ".  imtfMt&Ae  add,  or  an  dxide; 

Especcmtie4  9-  It  is  plaiBy  mm  the  preceding «  eiperifnents,  "^ that 
Bist«riiota  MfMctMated  matter 'bdongs  to  the  class  of  coaflrQlable 
Afttdsf  and  not  *  of  gelatiniiaUe,  or»  as  commonly  aiaerted» 
iiaeons  flQidiL'  'It  difiers' fr6ih  the  coagqlable  ffoid,  stshim 
€iFUood»  in  fbymfngamoch  thicker  floid  with  a  much  larger 
ftnportioii  of  >ivkter:'  for  teranf/  and  aTso  the  water  of 
MiMerSy  aMf  qdlte  liqaid,  although  they  afford  on  exsiccatioii 
fMm  oo^  twelfth  to  one  eleventh  of  their  wright  of  brittle  re-  * 
iMue;  while  some  kinds  of  expectorated  matteryoCihecon^ 
iisttaee'  oS  macilage,  afford  only  one  fortieth  of  dry  teA* 
due ;  and  others,  of  the  consistence  of  thin  pAste,  aflbnl 
^     t  '.      '      only  6ne  fourteenth  of  residue. 

■  10*  But  for  the  unavoidable  extent  of  this  paper,  1  should 

telM,  wkidi'  trouble  tb^ '  Itemed  Society  with  various  other  concluriona 

MB  Ao  Indip.i^d  remarks,  especially  concerning  the  giobmfariiy^  ex* 

lie  orgftB       j^ectorated  matter,  which  seemfe  to  indicate  organiaation. 

Although' Antonius  Van  Lewenhoeck,  above  a  century  qjo^ 

discovered  the  globularity  of  blood,  and  even  noticed  it 

in  other  animal  fiuidsy  neither  he,  nor  any  other  person,   as 

far  as  I  know,  investigated  the  subject  in  any  fluid  but  the 

blooil,  till  by  Mr.  Homers  acuteuess  and  industry,  at.a  very 

early  period  of  life,  it  was  observed   in  pus.     I  have  in 

tins  paper  related,  that  expectoratt'd  matter,  especially  the 

opaque  ropy  kind,  as  well  as  the  puriform,  is  full  of  glo-- 

hnles,  and  that,  except  by  such  agents  as  destroy  charcoal. 

Are  they  orpa-  ^^^7  ^^^  scSrfcely  destructible.     Do  these  spherical  particles 

nised  carbona-  consist  chieBy  of  Organized  carbonaceous  mutter  ? 

eeous  matter? 
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V. 

Abstract  of  chemical- Erpcnments  on  the  soft  Roe  of  lushes; 
by  Messrs.  Fourcroy  and  Vauquelin*. 

-il  F-IE  memoir  of  iVIossrs.  F.  and  V.   is  divided  into  five  Method  pnr« 

sections.     In  tlie  tirst  the  authors  eive  an  account  of  sevtfral  *"^.^  J, 

^  authors. 

experiments  made  with  the  roes  of  carp,  in  order  to  ascer- 
tain their  principal  properties:  in  the  ^2d  they  examine  the 
phenomena,  that  take  place  when  they  are  burned  in  an  open 
tire;  in  the  3d,  the  ]>rodui'ts  they  yield  in  distillation,  and 
the  nature  of  the  coui  left  in  the  retort ;  in  the  4th,  the  man- 
ner in  which  they  comport  themselves  with  cold  and  boiling 
water;  and  with  alcohol :  and  the  5th  contains  a  recapitula- 
tion of  the  heads  of  the  preceding  experiments,  with  some 
applications  of  them  to  phyhiolo^\ 

Sect.  1.    Preliminary  experiments. 

1.  The  roe  is  distinguished    from  the   other  organs  of  General  cha- 
fishes  by  its  soft  consistence  ;  by  its  texture,  which  is  some-  ^^^ 

what  greasy  and  smooth  to  the  touch  ;  and  particularly  by 
its  6Ahv  suK'U. 

2.  It  is  neither  acid  nor  alkaline.  Neiiher  acid 

,  1      .  1  1  !•   •  •  I*  "***"  alkaline, 

d.  When  tnturatt'd  with  a  concentrated  nxivium  of  pot- 

a^ih  it  emits  no  smell  of  ammonia;  and  on  the  addition uf  a 

frebh  quHiitity  of  alkali  it  forms  a  thick  majrina. 

4.  Thirty  ^rum.  [4()3  grs]  of  roe,  dried  in  the  air  by  a 
gentle  heat,  biin';  mixed  with  6  Ljram.  of  potash,  and  after- 
ward diluted  with  water,  aflbrdcd  when  distilled  merely  somQ 
traces  of  volatile  alkali,  which  evidently  arose  from  a  small 
quantity  of  muriate  of  aaunonia,  that  naturally  exists  in 
the  roe. 

These    two  experiments  prove,  that  the  roe  contains  no  Conralns  no 
...  (.       ...       II     I-  amuiunia. 

perceptible  quantity  of  volatile  alkali. 

5.  Koe  dried  slowly  by  a  gentle  heat  in  the  open  air  loses  Action  of  h< 
three  fourths  of  iii  wciiiht.     It-turns  a  little  yellow,  and  ®"^'" 
becomes  fiiable. 

•  Annales  de  Chimie,  vyl.  LXl  V.  p.  5. 
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8.  Heated  in. a  platina  cmcible,  it  firet  hardens,  then  tof* 

'  tens,  and  at  lenj^h  melts  in  great  part.    Vellow  fumes  are 

•mittedy  whjch  have  the  acrid  smell  of  animal  fats* 

SaiaB  1^'       7^  The  coal  of  the  roe,  heitig  washed  with  warm  water, 

commdnicates  to  it  •  very  decided  aeidUy,    This  solutioo 

gives  a  precipitate  with  alkalis :  if  it  be  evaporated  to  dry* 

DCBS,  and  the  residaam  treated  with  water,  a  whiUs  sabstance 

separates,  consisting  of  the  phosphates  of  lime  and  mague* 

sia:    if  ammonia  be  added   to  it,  ammoniaco-maguesian 

phosphate  and  phosphate  of  ammonia  are  obtained, 

which  b  tha   -    Water  therefore  extracts  from  the  coal  of  the  roe  J^ee 

'^'^•^     photphmc  adds  and  a  little  phptphaie  ^  lime  and  of  magne^ 

The  phosphoric  acid  obtainbd  certunly  did  not  exist  in 
.  the  roe,  for  this  is  not  acid.     On  the  other  hand  the  roe  con- 
tains no  rolaUle  alkali,  that  can  be  made  evident  to  the 
senses.   Now  as  the  phosphate  of  ammonia  is  the  only  salt, 
that  can  yield  phosphoric  acid  by  the  nieans  of  heat  alone, 
sad  fenaed      we  must  conclude^  ikai  this  ucid  is  formed  during  the  eombus' 

"fMSiirion     ^^  ^  '*^  **'•  which  is  a  very  remarkable  fact,  and  altoge- 
ther new. 

Roe  cslcinad   Sbct.  IT.     CornhmMtUm  and  ealcinaXian  of  the  roe  inmt  opem 

fre. 

Perforated  the  1.  One  hundred  and  seventy-eight  gram.  [2748  grs.]  of 
platina  cruci-  fresh  soft  roe  yielded  7*8  gram.  [120  grs.]  of  coal.  This 
coal,  strongly  calcined  in  a  platina  crucible>  grew  red,  and 
perforated  the  crucible.  The  metal  was  rendered  brittle. 
Yielded  phra-  2.  The  aqueous  lixivium  of  the  coal  was  acid.  On  eva- 
phatcof  lime,  poration  it  let  fall  45  centig.  [7  grs.]  of  phosphate  of  lime. 

The  lixiviated  coal  weighed  only  5  gram.  [77  grs.] 
phosphoric  3.  The  lixivium  deprived  of  phosphate  of  lime,  and  satura- 

acid,  ^gj  ^jt}j  volatile  alkali,  yielded  5  gram.  [77  grs.]  of  dry  phos- 

phate of  ammouiu. 
and  phosphate      4.  This  phosphate  of  ammonia  contained  a  little  phos- 
of  magnesia.     ^\^^^q  ^f  magnesia;  for,  being  heated  before  the  blowpipe, 
it  yielded  a  transparent  pearl,  which  became  opakc  on  cool- 
ing, and  was  not  wholly  soluble  in  water. 
Phosphorus  5.  On  distilling  5'6  gram.  [86-5  arrs.]  of  this  phosphate  of 

formed  from    ainmouia  with   I  grain.  [15-4  grs.]  of  charred  cork  in  a 

It.  **  fc  O  J 

coated 


aLtsis  o?  the  Rof 


lies. 


>atr(l  glass  retort,  aC  cent.  [4  grs.]  of  pliosphorus  were  pro- 
duced, Tlie  rciiJuum  of  the  d.slUblion  wcighwi  4-2  gnim. 
[65  grs.],  iiD<l  still  contained  agrratdeal  of  pho-i])lioricncid. 
The  muriatic  ncid,  with  which  it  was  wiislied,  yielded,  ou 
the  addition  of  liuiewaier.  4-5  gram,  [69s  grs,]  of  phos- 
pbule.     It  conUiiied  u  little  pho^iphute  of  inugnesi:). 

&  Messrs.  F.  and  V.  always  reniiirkedi  that  the  coal  of 
t)ie  rue  calcined  some  time,  aod  ofterwurd  oiice  lixiviuted 
with  irater,  yielded  an  acid  liquor  coiitiiiriiiig  a  little  lime, 
und  a  great  deal  of  raagiicsiH.     These  two  phosphiites  arc  ^< 
taMly  separated  by  evaporutioii  to  dryness,  and  a ji piling  nu-  .,| 
ter  to  the  residuum,  when  the  phosphate  of  muj^ejiu  will  "' 
diwolve,  and  that  of  lime  be  left  bcliinil.     Auimunia  sepa- 
^PWes  fi-om  this  soUitiaii  but  a  very  small   quantity,  because 
^^K  forms  a  soluble  triple  suit  with  phosphate  of  a 
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0/  the  r 
coat. 
'  I.  The  apparatus  etnployed  for  tliis  purpose  eoiiKisted  of  ^ 
~a  well  tried  stone  retort,  comrounicatlng,  by  means  of  an 
adopter,  with  a  glnas  receiver,  fiotn  the  lubulurc  oF  which 
issued  a  curved  lube  terminating  in  a  phiul  full  of  ii\imu- 
riiilic  acid.  This  wns  for  the  purpose  of  knowing  whetlier 
there  were  any  phusphorus  in  the  gasses  evolved.  The  tire 
was  nwnagt^  with  a  great  deal  of  caution,  and  raised  ^^ra- 
duftlly  till  the  bottom  of  the  retort  was  at  a  white  heat. 

123  K™'"-  [l»09  grs.]  of  fresh  roe  yielded   the  following  ^' 
products : 

a,  A  great  dfal  of  colourless  water; 
L  i,  Some  witite,  or  •^iiglilly  leinuncoloured,  oil ; 
od,  and  tolerably  Huid; 
,  A  blackish  browu  ihitk  oil ; 

,  At  the  uimtt  time  with  this  oil  some  salts,  which  con- 
*ed  iu  ueedly  crystals  on  the  sides  of  the  adopter  ; 
_jry.  A  white  crust,  mollk-d  with  yellow  aud  red,  adhering 
to  the  upper  pnrt  of  the  adopter; 

g.  There  was  but  little  carbouic  acid  and  carburelted  hi- 
drogen  gaBwa  evolved. 

S,  We  sliull  now  examine  the  nutiire  of  these  protects. 
The 
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VnMriateof         Tbe  wftter  (dr)  contained  some  carbonate,  a  great  deal  of 
,  ariunoDia.       pmimftet  ond  some  traces  of  muriate  of  amaiooia. 
Thotfkonu        The  cnuit  (/)  was  pure  pkospkams^  for  it  smoked  on  the 
Cdirfact  of  air,  diffased  the  smell  of  phosphorns,  was  lumi- 
hoiis  in  the  d^k,  and  inflamed  rapidly  on  increasing  its  tem- 
perature* 
'^2***^       Th«  ^*  (*»  0>  heated  with  nitric  acid  at  30*,  emitted 
white  fumes  having  a  srae)l  of  phosphorus  mingled  with 
that  of  oil.    The  capsule  in  which  this  operation  had  been 
.performed,  was  luminous  in  the  dark.    In  order  to  collect 
**  .  '    the  phosphorus,  the  liquor  was  poured  into  a  glass  riHort, 

.  '  '  '  pod  the  distillation  urged,  till  the  greater  part  of  the  oil  was 
'  destroyed  hy  the  action  of  the  nitric  acid.  Some  water 
passed  over  into  the  receiver,  containing  carbonic,  prussic, 
and  muriatip  acid.  A  light  oil  likewise  came  over.  I'htae 
products  contained  no  phosphorus.  The  oil  that  remaiined 
in  the.  retort  was  partly  concerted  into  a  red  bitter  mat* 
ter,  partly  into  B~kind  of  wax,  which  congealed  on  the  sniw 
fkce  of  thejiquor  in  cooling. 

The  nitric  bolution,  evaporate^ to  the  consistence  of  a  st* 
mp,  afforded  crystals. of  nitrate  of  ammonia.    1  he  mother 
.  water  contained  phosphoric  acid,  proceeding  from  the  phos- 
phorus acidified  by  the  nitric  acid. 
The  coal.  The  coal  left  after  the  distillation  of  the  roe  weighed 

7*5  gram.  [Il6  grs.].     It  was  not  acid;  did  not  become  so 
by  calcinatjion  ;  and  did  not  inflame  during  this  operalion. 
Fhwphoru^an      This  experiment  shows,  1,  that  the  coal  of  distilled  roe  is 
demenuiy       ^qi  phosphu retted,  like  that  of  roe  calcined  by  a  gentle  fire 
in  the  open  air:  2,  that  phosphorus  is  an  essential ticmait  of 
roe;  a  fact  that  has  never  been  mentioned  by  any  one,  nor 
has  its  existence  as  an  element  in  any  animal  substance  ever 
been  suspected, 
WhK  le»8  3»  When  the  heat  is  not  carried  so  far  as  in  the  preceding 

he  •  I*'  distillation,  no  phosphorus  is  obtained,  it  remaining  combined 

phurettetl  car-  ^*h  the  c  al   in  the  state  of  a  phosphuretted   carburet. 
buret,  and       ^hJa  ^oal   s  the  hardest  afforded  by  any  organized  substance, 
*^'*     **'     *  for  it  scratches  glass.     When  heated  gently  in  a  platina  cru- 
cible, a  yellowish  green  flame  is  produced ;  and  when  the 
temperature  is  raised  to  a  dull  red,  this  flume  becomes  in- 

teruHttent 
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iiermittedt.    After  tfiia  ctlcinKtioa  the  phMphonuu  acitU- 

fied,  and  may  be  duMlied  in  water.  >  ''    ' 

Detiroui  of  removin);  ^oy  doubt,  that  migbt  arise  mpect*  nt  pho^bv 
ing  the  elate  of  the  phMphoraa  in  the  coal  of  roe,  the  au-  ""  ■■  ^•^'^ 
thon  lixiviated  this  coal  with  marialic  acid,    'uiia  diMoWed  thadacwap^ 
the  phosphates  of  lime  and  oiagDekia;  and  the  reaidnnm,  **°*J^.*T/    ~  ' 
ralcined  afreoh.e^ihibited  the  aame  phenomena  aa  it  did  be-  r"^^^ 
fore  it  waiithui  Irrated.    The  phosphorus  of  the  coal  of  roe,,, 
therefore,  is  not  owing  to  the  decompviition  of  theaa  phoa- 
pbHtes. 

The  affi-.iity  of  carbon  for  phosphurna  appear*  ^  be  very  CaiboD  hM  a 
great ;  for  the  Ninie  coat,  being  calcined  foor  timet,  yielded  "[^  iCol^ 
pboaphoric  acid  each  time.  fcrpfcMplia- 

Beaide  the  photphates  pf  lime  and  magneaia,  which  thePbaipkalatf    •    ■ 
coal  of  roe  retaioa,  we  find  also  phosphate  of  todn  and  of  J^JV**** 
potash,  which  may  be  dissoWed  in  water.     It  coblaina  ui-  ud  uli'inan 
trngf  n  too ;  for  when  it  is  calcined  with  potaah  we  obtaik 
pruBsiite. 

4.  The  coal  of  fihrii),  subjected  to  the  same  experimenta  Cml  of  Gbtia. 
aa  that  of  rot,  iloea  not  exhibit  the  same  phenomena.  The 
water  with  which  tliis  roal  whs  wushed  was  perceptibly  alka- 
line; nhit'h  sliows,  tliiit  the  aciditiable  property  observed  in 
the  foul  of  raleiin.'<!  roc  does  not  belong  to  u1l  animal  coal ; 
and  then'  is  emn  reusoii  to  believe,  that  it  is  peculiar  to  this 
»ub5taucv. 


Sect.  IV.    Roe  treated  with  toatcr  and  wilh  alcohol.  * 

1.     Roe  triturated  with  distilled  water,  and  reduced  to  a  Roe  treitnl 
pulp,  imported  to  it  nu  signs  of  acid  or  alkali.     lU  goft  *'*'' "*'"• 
and  white  part  ib  diffusible  in  water,  aud  gives  it  the  a^ 
pearance  of  nn  emulsion ;  the  membraneous  matter  how- 
ever is  perceptible  in  it,  and  cannot  be  separated;  and  when 
filtered,  it  is  still  turbid. 

3.  If  we  boil  the  water  in  whirh  roe  has  been  diifused,  Contitiu  ilb» 
there  is  one  portion  which  coagulates  like  albumen ;  but  the  fjf"  "^  '*''' 
water  retains  in  solution  a  matter  analogous  to  gelatine,  for 
it  becomes  a  jelly  by  boiling  down. 

3.  Tbi»  jelly,  being  burned  and  calcined,  exhibited  no  phos-  Jdly . 
,  phoreacence. 
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pliorescencf,  or   phosplionc  acid;  only  suljiUuTic  scid    es- 

Iritctcd  from  ils  coal  pli<)sph«e  of  lime  and  of  ma^neaia. 

Sftli.blepur. 

i.   1  he  soluble  part  of  roL-  id  precipttable  by  uutgitlU  and 

liwi. 

(Cveral   inflallic  soliiticiii«. 

Vi  rii«>|jhji< 

5.  Roe  bfing  boiled  «  toug  time  in  walsr,  not  an  nlom  of 

tl  aiumoui^ 

phospliute  of  amiiioiiiawasestricledj.wliicli  confirms  what 

has  been  said  above  of  the  existence  of  pliv:i[ihorua  in  a 

pnre  siivtc  in  lhi«  animal  subvlani-e. 

Ii»oli>bl«  pifU      6.  'Ihc  portion  of  roe  not  soluble  in  ]iot  water  being  car-     | 

boDii,ed,  and  then  lixiviated  with  wyter,  it  yielded  iio  phos- 

phate of  Rmmonia,     It  aftprward  conijiortt-d  itself  aa  the 

coal  of  the  entire  roe.     The  phosphorus,  therefore,  remains 

witii  tlw:  albumen, 

Km  tmicd 

7-   Akohol  lukea  up  from  ri>(  a  kind  of  saponaceous  mat- 

«iih (Icobol. 

ter,  which  impartb  to  it  an  unpleusaiit  smell  and  ta^le, 

M"hen  this  aUohol  is  distilled,  the  liquor  becoiues  of  d 

greenish  yellow  ;  uud,  wlien  all  the  fluid  ha<i  passed   over,  H 

subftaiicerciUMinsresL'iiibliiig  BOHp)>«th  in  taste  and   smell. 

This  Boap  retains  some  aionis  of  alkaline  phosphate. 

The  roe  Ireotcd  with  alcohol  has  no  l^n^f  r  a  greasy  feel, 

but  is  dry  and  harsh.     It  oj>pi'ar8  therefore,  that  its  unctu- 

oaity  is  owing  to  the  animal  aoup. 

Sect.  V-     Conelugion. 

jy.sQiiverj  i>{        1.  The  discovery  of  phosphorus  in  the  combustible  stat? 

'"'L''''"''''"'  '"  •"'oS"i^^<'  Bubetaiices  belongs  entirely  to  Mi-T^srs.  Four- 

riB»ubrt«iiccfc<-'roy  and  Vuuquelin";  for,  if  we  consult  those  chemists  who 
have  atlcmpted  tlic  unalysis  of  compounds  ot  this  kind,  we 
find  oiily  Murgrali',  who  says  he  oblained  phosphorus  in  dia- 

Muauri]  lecd,  tilling  a  vegetable  substance.  Mustard  seed,  with  which  he 
made  his  experiment,  being  subjec'ed  lo  a  fresh  examina- 
tion, did  not  furnish  the  slightest  trace  of  lhi»  combnslible. 
Hence  it  it  probable,  that  the  pbosphorns  obluiiit^i  by  tlili 
chemist  wosau  accidental  product  of  the  u|>eriitlon. 

Pmimwd  in-  "•  1'"=  authors  of  tin.  paper  purpose  lo  ini^uire.  whether 

qui^.  ibis  phosphuretted  animal  com|M>uiid   belcin'>  to  the  orgnni- 

2aliua  of  fiehes  in  general,  or  be  peculiar  lo  their  soft  roe. 

Pho-flmr^-  '""^y  l^'esume,   with   much   rcLison,   tliat  the  phosphorus 

•Th>(UiiD»ljk«.     See  thefullunmgirLiclG.     C. 
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found  in  QD  organ  so  essential  has  some  influence  in  the  cence  of  fl<;h 
phosphorescence  of  fish;  and  that  hereafter  perhaps  we  may  »nd^o^«r«"" 
discover  thii  aingular  property  to  be  owiog  to  the  tame 
oioae»  Dot  ouly  in  several  mariqe  aoimala,  but  alio  in  arfeill 
ioaects  that  dwell  upon  land. 


0B 


VI. 

Oil  the  Phospkoruif  thai  Seedi  affhrd  by  butillmtiom;  mid 
9H  the  DeeompoiitioH  of  Alkni'me  Pkospkutes  hy  ChareotJ: 
iy  Theodore  de  Saossurb  *• 

Sscrt.  I.   X  HB  interesting  inquiries  of  Messrs.  Fourcroy  nogphmk^ 
mnd  Vaoquelin  on  the  roe  of  fishes  published  in  the  Annales  •&!»*& 
de  Chimiefy  and  their  discovery  of  phosphorus  in  the 
bustible  state  among  the  products  of  the  disU}lation  of 
animal  substance,  led  to  the  obserratioiis  that  fbrm  the  sob- . 
Ject  of  this  paper. 

In  theac«:ount  of  their  Uhonrs  it  is  said»  that  phoaphomt  m,^  vegtctbis 
bad  never  before  been  supposed  to  be  found' in  any  org«»  sabstsncc^ 
nized  substance,  except  by  Margraff  in  mustard  sefd ;  -and 
this  they  conceive  to  have  been  accidental,  as  their  examina* 
tioQ  of  this  seed  gave  no  trace  of  it  }• 

The  silence  of  modern  writers  on  this  discovery  of  Mar-  Mtrfrmff  not 
graff  seems  to  render  it  questionable;  since  the  observation  thconiy  cli«- 
appears  too  Bingular  and  striking,  for  no  one  to  have  at- p||o,p{i^i,g In 
tempted  to  confirm  it  and  investigate  its  cause.    That  che- 
mist however  does  not  claim  for  himself  the  discovery  of 
phosfihorus  in  the  distillation  of  seeds.     He  first  speaks  of 
Albinus  and  Hoffmann,  who  had  before  obtained  phospho- 
rus  by   distilling  the  seeds  of  mustard,  rue,  and  ropket, 
with  a  very  veheipent  fire.     He  afterward  mentions  Pott, . 
who  had   taught  hini,  that  wheat,  rye,  and  other  grain, 
yielded  phosphorus.     And  lastly  he  relates  hi^  own  results, 
which  confirm  those  of  his  predecessors.     Such  testimony 
could  have  left  no  doubt  of  the  reality  of  the  observation ; 


•  Annates  de  Chiinl«,  vol  I.XV,  p.  1 89. 

t  VoL  LXIV,  p.  5.    See  the  preceUing  article.        {  •••  p.  278. 
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if  the  conrfderatioira  I  haire  aikJoced  above  had  not  ted  bio» 
-^  dern  chemists  to  adopt  a  contrary  opinion. 

Beam  sBpetr       Several  years  ago>  as  1  wasiocineratingsoaie  beansin  a  pla*> 
so  coaulh        tina  capsule,  f  exposed  them  suddenly  to  too  strong  a  heat, 
phospbomt.     yh^  charcoal  and  ashes  of  these  seeds  agglutinated  together 
•  at  the  bottom  of  the  capsule,  and  a  hole  was  made  through 
the  metal  in  one  jiilace  Where  it  was  in  contact  with  the  char* 
coaU     I  did  not  then  ascribe  the  effi^t  to  its  true  cause ;  but 
'  when  I  foifnd  Messrs.  Foorcroy  and  Yauquelin  had  experi- 
4pfed  a  similar  iocideDt  when  treating  fibbes  roes  iu  a  platimi 
'  Tewol»  1  coDcludedf  that  tl^aobaervatioas  of  Pott,  Margraff, 
&c.,  were  well  founded.     As  the  success  of  the  process  de- 
pends in  grtet  measure  on  its  minutise,  I  shall  relate  all  the 
particulars  of  th^t  (  adopted. 
WlKstdtotil-    ^  ^   subjected  to  distillation  in  a  stouu  retort  1*039  kiL 
^  [1604-2  grs«]  of  wheat.    The  fire  was  at  first  very  gentle,  and 

irais^  by  degrees,  in  the  course  of  three  hours,  to  a  slight 
white  heut.    Whep  at  this  temperature  no  more  vapour  was 
«  evolved,  I  took  out  the  coal  Ihat  had  formed  in  the  retort, 

and  which  wt;ig)|ed  250  gram.  [3860  grs.]    This  I  powdered 
tod  introduced  into  a  small  coated  porcelain  retort,  which, 
it  three  parts  filled,  and  which  commonic^ated  by  means  of 
an  adopter  with  a  tubulated  receiver  half  full  of  w^r.     Af- 
ter having  luted  all  the  junctures  of  thenpparatuB,  I  placed 
the  reto.t  in  a  furnace,  the   fireplace  of  wliich.   2'3  dec. 
[9  inches]  brond,  teniiinated  in  a  tunnel  1*0  i\vv..  [A\  inthf>] 
iu  diameter,  and  <2  met.  [6  feet  C  in.]  lii^h;  and  I   raised 
the  tire  gradually  in  about  two  hours  to  as  intense  a  heat  as 
the  furnace  would   produce.     This    heat  was   suftiiient  to 
fuse  the  argillaceous  lute  that  coated  the  retort,  and  remove 
almost  tlie  whole  of  it.     A  white  smoke,  havinj^  the  smell 
of  phosphorus,  then  diffused   itself  through   tlie   receiver. 
Fliosphorns  in 'When  the  apparatus  was   cold,  I  unluted  it,  and    found  a 
the  aduptfrf.     slight  coatiiig  of  phosphorus  in  the  adopter.     It  took  lire  on 
the  admission  of  air,  and  exhibited  the  smell,  colour,  con- 
sihtency,  aud  all  tlie  other  characters,  by  which  this  cmi- 
'    nently  combustible  substance  is  ho  easily  rfistin^uished, 
Thesuccew  From  tiiis  result  we  may  presume,  that  other  seeds  would 

<lc'^ri;fis  u.  he  furnish  the  same  prudnet ;  and  that,  if  it    have   not  been 
uri\/!i°ai"    obtained  bjull   chemibts,  it  was  becuus«  they  did  not  em- 
ploy 
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ploy  a  degree  of  heat  hij^h  enough,  a  8ufficten,t  quantity  of  . 

aruil,  ^nd  all  the  precuutioos  1  have  uieutioued  above.  I 
have  reason  to  think  for  instaoce,  tliat,  if  the  degree  of  heat 
reqiiibite  to  disengtige  the  phosphorus  be  employed  at  the 
coiomeniement  of  the  operation,  thie  product  will  not  be 
obtained  heparately,  because  it  would  combine  with  the  hi- 
drogen  g^as  of  the  coal. 

I'he  coal  of  wheat,   treated  with  boiling  water  before  the  The  coal  ot 
extraction  of  the  phosphorus,  yields  a   lixivium  that  turns  coruain  frcp*** 
airup  of  violets  green,  and  is  indebted  for  this  property  to  phosphoric 
potash.     In  this  instance  therefore  the  phosphorus  appears  ^^'^/*' P*" 
Bot  to  be  owing  to  the  uction  of  the  charcoal  on  free  phos-  oionta. 
phoric  acid.    Neither  does  it  arise  from  the  decomposition  of 
phosphate  of  ammonia  ;  for  the  heat  requisite  to  carbonize 
the  seed  appears  to  be  more  than  sui£ci(;nt  to  volatilize  this 
salt.  *  I 

As  I  fouiMl  a  considerable  quantity  of  phosphate  of  potash  CoD!«!denble 

in  all  tlie  ashes  of  tlu!  seeds  I  have  analysed,  psirticularly  in  ^«*™\*y  <*^ 

.  ,  .  phosphate  of 

whi^at  (.-ee  my  Chtmical  Inquiries  coiicerning  Vegetation),  poa^h  obtii;i*- 

1  thoiigiit  it  ncci  ssary  to  examine,    whether  this  salt  be  de-  ®^  ^^^  *- 

coHjposable  by  charcoal,    I  confers  however  it  is  not  certain, 

that  this  phosphate  exists  already  formed  in  the  coal  made 

ill  rlj.^e  vessels;  for  tlic  water   with   which  it  was  lixiviated 

alibrded  me  none,  or  at  most  scarcely  perceptible  traces  of 

thia  salt;   but  the   coal,  from    its  g; eat  porousness,  retains 

subdtaiices  intermingled   with   it  so  pertinaciously,   that  we 

can  conclude  nolhiiiL^  from  this  operation. 

iJLCT.  2.   Deconip.shion  of  I  he  Phosphate  of  Pot  a^  bj/  Char^ 

coal. 

Among   the   neutral  phosphates  we  know  only  the  phos- Pho<;jihiifo«ie- 

phate  of  aminonia,  and  those  of  some  metHb,  that  are  dc- ^^"^P°^'-^^* -^ 

111.  I  I         A  II      I  I  11  charco;il. 

conu)o-:it»u*   bv    cliarj.oai.     All    the   chemists  who  have  en- ,«u        /- 

.  '     .         .  .  .*  horp  of  pcr- 

^ai;ed   in  these   inquirit's   have  a.^sertfd,  that   phc^phute  of  ai,h,  sois,  a;..l 

y^oia^sh,   phospliate  of  j^oda,   •  id  phosphate  of  lime  v^ilhout  ^""^»""^'l'^'^^ 
excess  of  acid,  resisted  this  decomposition.      It  is  on  a  sup- 
position therefore,  that  the.-e  aothori  ini,':;ht  have  been  mii- 
tahe:),   tnct  '  riwule  tlu'  Tjlh-Nvi.;!;  <-vptTimciit. 

I  nt»ntrriIizr^J    pure  potash  ^vitll  pho-phoiic  arid   prepared  Pho^lKitf  of 
by  the  action  of  nitiic  acid  on  nhospliorus.     To  pre\tnt  all  T'-i'VvV *"»?!' 

•         •  • 

•  >usp'cJoii  « ■*.-■. 


■*     Ni 


miymtm  of  excett  of  phosphoric  acid»  I  added!  a  tligfat  ex* 
cew  tof  alkali  to  the  phosphate  of  potash,  so  that  its  aolu« 
.  tioB  turned  blae  coloara  green*  This  phosphate,  dried  nt 
la  red  heat,  weighed  30  grmm.  [463  grs.].  It  wa»  powdered 
and  triturated  with  twice  its  weight  of  beech  chorcoal,  which 
had  been  red  hot  just  before  they  were  mixed.  I  put  the 
whole  into  a  small  coated  porcelain  retort,  and  exposed  it 
for  fbur  honrs,  in  the  furnace  described  in  the  preceding 
section,  to  the  same  degree  of  heat  as  in  the  preceding  ope* 
ration.  The  phospliotos  flowed  by  drops  into  the  water  of 
.the  receiver ;  and,  though  I  extingnished  the  fire  while  soase 
idmsphoric  fumes  were  still  evolred,  I  collected  in  the  re- 
•dver  and  in  the  adopter,  %-$  gram.  [38  grs.]  of  phospbo-* 
nis»  In  this  weight  I  do  not  include  a  portion  of  this  aub^ 
-etance,  which  adhered  to  the  neck  of  the  retort;  what  was 
suspended  in  the  water  of  the  receiver,  and  rendered  it  yel* 
'  low  like  whey ;  or  what  was  combined  in  the  phosphnretted 
bidrogen  gas  produced  in  this  distillation*  If  it  be  consi* 
.  dered,  that  30  gram,  of  phosphate  of  potash  contain  by  ^I- 
culation  about  4*8  gram*  [74  gts.]  of  phosphorus  only, there 
can  be  no  doubt,  that  this  salt  was  almost  wholly  or  in  great 
part  decora  posjed  by  the  charcoal* 

Sect.  3.  DecomposUion  of  PkosphaU  of  Soda  by  CharcoaL 
fliflsphate  of       ^or  this  experiment  I  employed  crystallized  phosphate  of 


decom«     soda,  with  a  slij^lit  excess   of  the  alkali,  according  to  the' 

^^^  '  common  practice  of  the  shops  for  obtaining  regnlar  crystals. 


By  diyiiij^at  a  red  licat  100  parts  of  tlujJ  salt  were  reduced 
to  40*94.  I  powdered  30  gram,  of  this  phosphate,  and  mixed 
with  it  (Jo  gram,  of  beech  charcoal,  which  I  made  red  hot 
immediately  before  mixing  t)»eni.  The  operation  was  con- 
ducted  as  in  the  preceding  instance,  and- 1  collected  the 
same  product,  namely  ^>-5  gram,  of  phosphorus,  vNith  the 
same  omissions  as  before. 

As  the  phosphates  of  pota^b  and  of  soda  deprived  of  their 
waters  of  crystallization  contain  nearly  similar  quantities  of 
phoBphoric  acid,  we  may  deduce  ftoui  them  the  same  con- 
clusions. 
Why  other  The  decomposition  of  the  phosphate  of  soda  by  charcoal 

iliild!***  ^^*  ^*'  ^^^^  ^  particular  object  of  inquiry  to  chemists.     It  is  to 

be 
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be  pn^somed  iherefort,  thut  ihry  fiiiW  either  becauie  ihi 
did  not  dej)rive  ihis  suit  of  ita  water  of  crystallization,  < 

r^^ecause  Ihej  did  not  euiploy  a  ttcfjTfe  iif  beat  raoch  liejoi. 
hat  ii  neccEtsarf  fur  obtaiuing  pho3|>liorus  liom  free  pJm 
b«nc  und. 


Sect.  4.  Deeompotition  of  Phosphate  of  Lime  fcy  Charcoal, 


I  mised  an  aqueous  solution  of  nitrate  of  lime  vsith  plios-  Phos 
pboric  acici,  and   precipilnted  tlie   solution   with  atiimoNit, '"°'' 
(rhiffa  separated  from    it  tlie  phosphate  of  litiic.     Of  tiiiE  f^" 
•■It,  well  wHRhfd,   powdered,  and   dried  at  a   ri-d   heat,   |0 
fpHm.   [154  grs.]    were  mixed   with  luice  their  wti^lit  of 
beech  >^haK:oat  powder,  which    had  previously  been  lioiltd 
in  H  large  quantity  of  water  to  deprive  it  of  potash. 

The  degree  of  heat  emijloyed  in  the  preceding  operatioiis 
was  Dot  sufficient  to  render  the  rtfsult  of  this  very  decisive, 
hercfore  gave  up  all  tiioughta  of  extracting  the  phiispbo- 
'^us  tiy  dtatiilation  in  the  furnace  above  debcribed;  and  put 
of  charcoal  and  phosphate  of  liint  into  a 
leseian  crucible,  clost-d  with  a  phitina  cover,  and  aurround- 
|C<]  with  charcoal  powder  in  another  crucible  clawed  wiih  «n 
cover.  This  apparatus  naM  exposed  for  two  hoiir^ 
ta  tlie  action  of  a  wind  furnace,  which  produces  the  highest 
degree  of  heul,  that  Wedgwood's  pyrometer  will  iudioste. 
Tli«  tuterior  crucible  was  not  altcrt^,  liut  its  plulina  cover 
waa  fused.  The  earthen  cover  remained  entire.  The  rchi- 
dUDin  6{  the  mixture  of  phosphate  with  charcoal  wai  di- 
ffesied  in  uiuriaticurid.  The  solution,  filtered  und  precipi- 
jtsted  successively  with  anmionia  and  4:ar1iouat«  of  aniniunia, 
"fielded  to  the  former  4'52  gnim.  [70  grs.]  of  phosphate  af 
lime  dried  at  a  red  hint,  and  to  tiieiierond  5-i3  gram.  [69 
Rf»,']  of  carbotiHte  of  lime.  The  result  ^hows,  thut  about 
half  the  phosphute  of  lime  was  decoiuposed  by  the  charcoal.    - 

I  rejieated  the  preceding  eitjifriihtut  ou  native  phosphate  fj^,;, 
'of  lime,  the    Imnsparent  Spanish  chrvsolilB  in  re|;nlar  crys- phaK 


itils : 


As  the  dements  of  this 


uch 


•n*'"'^  ton.p 


.1    mo   pari!   of  rlirftDliK 
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cotijensccl  thnn  llitxic  of  tlie  ottificiHl  )ihosp)iiili:,  lis  decom- 
poaitiaii  cuul<l  not  l>e  expected  to  |»roct;f(l  >o  far.  From 
6*ttG  ifram.  of  clirysolilf,  powdered  und  ailxeJ  with  twice 
iti  wtiKlit  of  powdrrcd  cliaTCoul,  I  obtaiiiFd,  by  the  same 
proctrsn  as  aboi'e,  l-iS  grain,  of  curboiiate  of  lime,  and  -I'ffS 
of  phoi|jh»te  of  lime, 
chtt-  1  should  mention,  thot  20  gram-  of  beech  clisrcosl  pow- 
der, tre.Tled  with  muriatic  acid,  yiclderl  only  5  thooaandtlia 
of  a  ftrafiinie  of  phosphate  of  lime,  tintl  6  ihoutmadUi*  of  a 
grninme  of  carbanatp. 
'  All  orgnnlwd       From  these  inquiries  it  appears,  ^ut  titers  is  uo  nuitnnl 

retled  hidrogen  gus,  by  simple  dis.tilUlioii  with  h  »e(y  mImj- 
ment  fire  :  for  we  know  none  of  thoae  substtiiicesi  tluat  du 
wot  furiiieh  pliosphiite  of  lime  niid  cliart^oul. 
f1-ftrer  of  hNt  U  follows  too,  thut  the  quaulity  of  ilie  phosphate*  ob- 
*"  '  taincd  by  iininfiraiion  may  rarj',  avxoidiug  to  the  degree  at 
he*t  eoipluyed  iu  the  aperatiou. 


4  fimple  <iin/  secure  Mt^hod  ofjoiuixp  long  or  hem  Mrlatfie 
Pipei,  fur  C/iemica/  Purposes:  w'tlli  sume  (Jut 
UtUr  jTi 


SIR, 


rvspandetil, 

.  NICHOLSON. 


AT  \%  but  lately,  that  1  have  made  chtniistrj-  ii  part  of  mj 
studies.  Hndit  is  therefore  uilli  considerable  diffideure,  that 

'  I  take  the  liberty  of  nildiesiiii;^  you.  In  reading  Dr.  Hen- 
ry*d  afconnt  of  a  portiible  copper  boiler,  fur  exhibiting  the 
most  iniportiiiit  facte  retipet-ting  latent  calorie*,  [  could 
not  help  thinking,  that  n  more  simple,  and  at  the  s;irac.time 
more  eecure,  method  of  jniniii<;  toj^ither  long  or  bent  nie- 
tallic  pipox,  iiii^ht  be  adopted,  than  by  means  of  tlie  stuf- 

!  fin^  box  described  in  tlie  peswge  ullud^d  to.  The  plitu 
which  I  propose  to  adopt  consists  merely  in  having  a   small 

•  Sec  Eiiilome,  p.  4S7,  Sih  trluluu. 


JUKin'UBK    rotL 


iu 


\»Ar  madet  of  the  Mine  matcriBU  u  the  larger  onett  wttli 
■  •crew  at  cH<-h  'ntd,  which  !■  to  be  made  to  screw  either 
into  or  OT«r  then.  Thne  •crewa  inust  l>e  cut  iu  diGR^mit 
Arcclinna,  to  that  by  tnrniiig  the  tmall  tube  in  one  direct 
tion,  they  will  at  the  tame  time  screw  into  both  the  long 
pipe*.  Shniild  one  upon  trial  be  funnd  to  'acreir  up  to  \he 
•houlder  sooner  than  the  other,  it  wit)  be  requioite  to  6le  ■ 
amall  piei-e  off  the  end  of  the  longer  top,  end  by  thismeaua 
they  may  be  made  to  fit  accurately,  and  to  iicreta  op  ex- 
ai-tly  Ht  the  snine  insluut.  If  the  screw  be  cut  n)ion  the 
Inlhe,  it  will  only  Ije  neccsi^ry  to  move  the  tool  from  left 
to  right,  inateud  of  troin  right  to  left,  lu  in  cuttinj;  a  com- 
mon fcrew. 

At  prevent  I  hare  only  tried  this  iu  a  nrj  rough  manoei', 
but  from  what  1  have  seen,  I  hare  not  the  leuit  doobt  bat 
it  uill  itLTft'Cily  answer  llit?  end  propoMil.  '' '  ' 

Permit  me  now   to  ask  an  explanation  of  two  pnuHgea  in  Q"^  *".^*- 
yonr  excellent  Journal,  from  which   I  hare  derived  muck  ^rtMn  andilw 
pleasure  and  information,  and  for  which  1  am  happy  to  em-*  "nluikm  of 
Iiya<-e  thi'i  opjmrtutiily  of  ihunhing  you.     The  one  occurs  in  j,^,,*  4  ,,„„ 
I>a;.e  Sti  ot  vol.  XXlil,  No.  101,  May  ISOy,  and  is  as  fol-  filii^B*. 
Ions:  "  Oxiseii  is  foimd   to  cmitiiin  enrbnn."     The  r.thur 
pnssu^  is  met  witli  in  piigt  150  of  vol.  XXII,  No.  97,  for 
the  same  year.     They  arc  the  words  of  Mr.  Davy — "  When 
*'  melted  polssh  )«  slowly  brought  into  ront;ift  vviih  tum- 
"  iiigs  or  iron   tiling  heuted  to   v.'lM'.i'nes.s  lmlii>j,'cii  {jas  is 
•'  evoIv%d."      Now  Hs  I  laniiot  su|ipo«y,  that  water  cud  exist 
in    any   sciieiMi!   (|Uuiitily   in   either  nulled  potuth   or  iron 
tilin;^  hi'iitej  to  ivhiteness,  I  am  at  :i  loss  to  acoiiunt  for  tlie 
presence  of  hidrogen  ;  especially  whe.i  1  recollc-ct,  that  pot- 
«sh  acted  upon    by   the  (ralvniiic   battery  evolves  uxigen. 
With  respect  to  the  first  asserlioti,  that  "  oxi^en  conlaibt 
•*  carbon,"  I  hsve  not  met  with  it  hefore  in  any  of  the  trea- 
tises on  cheritiairy  which  1  have  read;  but  if  either  yourself 
or  any  of  yonr  numcrotis  correspondents  would  linve  the 
goodness  to  explain  these  circumstances  to  a  vi'ry  young  che- 
miit,  or  to  inform  him  where  he  may  meet  witii  a  satisfactory 
explanation  of  them,  he  wilT  esteem  il  u  very  great  favour, 
■nd  feel  himself  much  obliged  by  their  kindness. 

I  have  ouly  to  add  one  thing  more.     InpngeSl-!,  No.  Elecirkal  ex. 

Q;f    pciiuieat. 


£86  jcscTTRrfoB  MrriitTc  rtrza. 

ElcLi  ic»[  e>-   99,  in  a  paper  on  electiical  Btiraetioax  and  repalmoiu,  lb*  ' 
perun^irt.  ,p,l,or,  in  meulionitig  the  cjtpenmeiit  with  tlie  tiimblpr  aiu] 

bulls,  lays,  "  the  gluss  held  belwten  the  txo  hands  is  i 
'*  thioq  more  than  a  Leyden  phial."  I  iiiusi  btg  \f»ve 
add,  that  any  one  may  convince  hitmtilf  of  the  truth  of 
this  asBcrtion,  hy  only  uiin^j  a  glasis  jar  capsWe  of  holdtn 
S  pint  anil  half,  or  Ino  pints,  instead  of  o  tomlilef.  If,  af. 
ler  grasping  it  in  both  his  liumU,  and  inverting  it  over  the 
poiiUed  brass  rod  innertt^il  into  the  condurtor,  he  remorea 
one  hand,  »nd  [juls  it  (|uirkly  to  the  bottom  of  thi;  jar.  he 
will  receive  a  shock.  The  first  time  I  tried  this  experiment, 
1  receivdl  so  stioii<;  a  Bboek,  that  I  was  afraid  of  reiwating 
it  for  HOme  liine.  Hoivevet,  !  have  repented  it  several  time* 
thi»  afternoon,  and  in  the  presence  of  a  t-econd  person,  who 
ftlso  received  several  shocHs  f'om  it :  ouee  in  particular  he 
complained  of  having  a  strong  sbotk  through  the  stoii'ac'h. 
and  wt  the  same  tnoiuent  I  had  observed  a  fiasli  pass  betweert 
bis  stomach  and  the  middle  of  the  gla&ejnr.  1  have  fre- 
i]aently  received  several  small  shi);:ks,  bnt  if  it  discharges 
itwlf  at  once,  the  shock  is  so  strong  as  to  be  esceedini;ly 
disogreejible.  A  larger  jnr  no  doubt  would  produce  more 
powerful  effects.  If  auy  thing  1  have  Kaid  appears  to  be 
w«rlhy  a  phu'c  in  your  Journal,  1  shrill  be  hiippy  to  see  it 
inserted;  nt  all  events  an  answer  to  the  queries  proposed 
will  much  oblige.  Sir, 

Your  obedient  humble  servant, 

L.  O.  C. 


AIVSfVER. 

JaactuMs  lor  '  The  juncture  recomioeuded  in  the  preceding  letter  will 
"*  ic  iiB«.  ^^  doubt  answer  on  many  occasions,  but  my  correspondent 
will  riOt  find  it  a  very  easy  matter  to  make  it  tit  with  accu< 
ncy.  If  the  middle  part  of  the  connecting  tube  were  oc- 
tagonal, it  would  admit  of  the  use  of  a  key,  which  should 
be  made  with  a  joint  in  the  middle,  to  screw  or  unscrew  it; 
and  this  would  often  be  of  advantage.  The  rim  of  Dr. 
Henr}''s  stuffing  box,  which  is  certainly  a  preferable  j.unc- 
ture,  might  likewise  be  made  j)f  this  sliape  fo^  the  same 
purpose. 

1  know 


APPtRATUS  FOK  nAISINC  BODIES  UNDER  WITER. 

I  bnow  rio  atitliorily  for  the  as^rrtiou,  that  ozi^en  con- 

joii.  It  Hus  no  doultt  founded  ou  some  mlatuke. 
With  rt;g'ii'd  to  the  Hg.>peuriin(-eof  liidro^it  ni  Mr.  Dury't) 
riiuent,  I  iitn  only  relt-r  my  correi jwndent  to  what  h'.is 
8uid  by  tbut  gentleiumi  in  liii  ilitt'erent  {iii|>eni  on  the 
in|ioHtlioii  ol'  ilie  ulkulis,  piirliculurly  in  vol.  XX,  ji. 
;  XX 11,  II.  Gl  &  foil. ;  XXIV.  y.  105. 


^rlkoda  of  ralsUig   ihe    Bi'dies  of  Persons   icho   huvt 
'   under  Water,  or  of  aislilhig  Persons  in  Daiii^rr  In  I 
By  John  Milleb,  Etq.,  of  Bedford: 

SIR, 


Wr 


'  ITNESSING,  a*  m-.iny  others  did,  a  boy  losing  his  Eoj  diawnfd. 
_lifein  the   river  in   this   pince,  for  want   of  an  expcdilious 
inmiia  of  tiiiiliu^;  and   Ttcoverjng   hU   body  when  Dunk,    t 
rote  to  a»d  wnited  on  l)r.  Ilan-en,  r^ijtiosting  him  to  pro- 
atever  were  ihr  [iropiT  anil  most  H|)pmred 
irhint-s  for  ihat  purpase.      lie  purchnied  for  me  two  eeta  Appmt"!  for 
f  theRoyul  Humane  Soeiety's  Appamtna  for  Reaii'iinaiion ; '.™'™''^-* 
Iwo  of  Dmiiel's  Life  Treservers ;  one  of  the  Society's  Hope  diei. 

e  of  Dr.  Cofian's  Pole  Dra^^s;   pointing  out 

Ail  liut  ns  the  mo^t  approved  and  most  cffioni-iou!)  inflchiiic 

en  \a  use :  and  he  gave  me  a  sketch  of  a  liar  dra^,  armed 

th  tenter  hooks,  and  weighted  with  a  bur  of  iron,  to  which 

e  rope  for  drawing  it  was  to  be  fiisteiied. 

As  aoon  as  I  had  received  it,  I  went  with  a  medical  gen-  InconTementa 
m,  who  hail  been  eye  witness  to  the  fatal  catastrophe,  ^^I'J^j^ 
d  who  asMsted  in  searehin^  for  and  tultiog  out  the  boy, 
(consequently  knew  the  preeise  sjiol  wherein  befell,  and 
■wh«re  he  was  found,  which  wa«  within  three  teet  of  wliere 
l»e  felt)  to  try  the  efficacy  of  Dr.  Cogau's  draj.  The  hoy 
fell  From  off  the  bridge  while  fishing.  Bud  so  far  distant 


Tlie  g..ld  me- 


"5/'*^ 


m  ■  t  _  .  ■  ■ 

fhMn  the  iVkohftili  to  fender  «  bMt  neeemny  for  m  to  reteh 
ibeipet.-  TIfe  depth  tyf  tte  witer  wnt  ten  leet»  and  «^ 
Ifand  a  diffieoltji  from  the  bnoyancy  of  the  pole  in  Dr. 
Cogtn*t  dra^/hk  fbreiog;  H  to  the  bottom ;  and  when  we  did, 
uie  ttonent  or  #hatcirer  it  tnet  mith,  to  favoured  its  buof- 
f .  incy«  sn  to  toss  it  up  comfiderabTT  when  drawing  fotyfnr&s^ 

^  and  k  required  the  farce  6f  both  hand«  to  keej^-it  down  so 

«a  to  scrape  the  bottom  with  it.     The  result  was,  that  the 

ftrce  the  person  holding  the  draf^  was  obliged  to  use^  lu 

t.      counteract  the  buoyancy  of  its  polQ  (added  to  tht*  weight 

'  ssd  resistance  of  the  water  against  it)  orerpowered  the 
.  gleans  of  the  person  who  had  the  guidance  of  the  boat,  to 
^jiove  it  in  the  direction  he  wished ;  and  instead  of  the  move* 
snent  of  the  boat  directing  the  drag  (or  rather  the  person 
holding  it)  the  drag,  by  the  force  riH)uired  fo  keep  it  at  the 
bottom,  and  by  the  weight  and  resistance  of  the  water  act- 
tag  on  its  pole,  governed  the  boat,  and  was  as  it  were  an 

•  dichor  t6  it,,  ceofirting  thiO  efforts  of  tlio  person  standing  in 
it  and  tiring  the  drag,  an4  making  the  action  of  the  drag 
litafianary  inatcad  of  progressive. 

The  extreme  scope  of  this  drag  not  exceeding  eighte^i 
MebtSt  may  it  not  require  too  much  time  to  trayenie  the  un- 
...     oertmia  space  a(jherein  the  object  to  be  searched  for  lies,  - 
Inemtcnienes  to  insure  its  success?     The  bar  drag,  of  which  Dr.  Hawes 
**t' gave  me  the  sketch,  in  point  of  extent  and  its  consequent 
expedition  might  answer  where  the  bottom  is  level,  and  no 
ridges  or  hollows  would  occur;  but,  as  being  a  straight  piece 
of  wood,  it  can  accommodate  itself  to  no  unevenncsses,  con- 
sequently must  leave  holes,  the  most  likely  repository  of  the 
object  sought  for,  unsearched. 

fpof  whera  t  One  cannot  but  be  aware,  that  it  will  seldom  happen,  that 
Mjr  lies  un-  ^^  precise  spot  can  be  ascertained.  Either  from  the  current 
of  the  water,  theconfuwon  or  difference  of  opinion  among 
spectators,  the  space  to  be  searched  is  generally  considjeruble 
and  uncertain.  Adverting,  therefore,  to  what  Dr.  Hawes 
had  sent  me,  and  to  the  conversation  I  had  with  him,  aa 
well  as  the  inquiries  I  had  made,  I  thought  something  waa 
Desideratum,  gtill  wanting ;  and  the  desideratum  appeared  to  me  to  be  a 
machine  that  would  be  expeditious,  because  it  was  exten- 
sive ;  and  secure,  because  by  accommodating  itself  to  the 

ground. 


ArriKtTUS  FOR  RilJlKQ  BODIES  UKOIK  WATCE. 

ground,  t>owe*er  uneven,  it  would  aearcb  holes  end  hillocks 
equally.  I  turned  my  iniiiil,  thereforif,  to  Torm  a  machine  M 
of  tills  description,  iiiid  thiiikiiig  that  the  liuoyaocy  of  the" 
wood  wuuld  take  otT  from  the  weight  of  leud  and  iroo  about 
It,  were  I  toextt'od  it  to  ten  feet  in  length,  I  dettirmioed  on 
tliLit  k'ti^th  for  it,  und  I  Found  my  expectation  realised  in 
the  result.  I  therefore  denominated  it  a  machine  or  drag, 
eauily  dr8wu  t<y  one  person,  that  tishes  an  enlent  of  ten  feet 
at  One  «weep,  »ilh  the  certainty  of  tinding  a  body,  if  it  Hea 
within  thul  spuce,  let  the  grouotl  b«  ever  at)  uaeveu,  or  tbf 
witter  ever  m>  deep. 

PeTDiit  me.  Sir.  to  request  yoti  to  submit  this  account  of 
mr  Diachine  to  ihe  Society  of  Arts  &c.,  accompanied  with 
wodeli  and  a  drawing  ;  and  uhould  they  be  honoured  with 
the  approliuiion  of  the  Society,  I  bhall    feel    myself  much 

rified)  aa  their  tanctiun  could  not  fitil  to  promote  tbair 
licitj. 
I  hove  the  honour  to  be, 


Vour  mobt  obedient  servaat, 

JOHN  MILLER. 


DrKT'i'tion   of  Mr.    Miller's  Apparalit 
BodiM   of  PtriMi  tuuk   under    Waft 


I 


for  Hailing  the 
:     Ft.   VI.     Ftg. 


This  oinchiiie  consi^^s  of  n  round  piece  of  ded  A  A,  fig.  Appa>atu»  fot 

I,  len  feet  in  leni-tli,  <ind  two  inches  and  a  half  in  diameter ;  '^''^"J  '''"j!'^ 

I  0lL  tbirteei)  inches  from  each  cud  of  it,  a  nquRre  piece  of  Kribed. 

■jImI  B,  twelve  inchi-s  in  length,  und  one  inch  and  a  half  id 

HJKtmcter,  made  firm  by  a  bru<'ket,   is  let  in  and  glued  or 

■'■Birilcil.     To  this  bar  four  six-pointed  drugs,  C  C  C  C,  ane 

sui|ieuded  at  equal  distances.     These  drugs  are  weighted 

Htlh   two  pounds  of  lend  uftikcd  or  run  on  to  IIk- lower  end 

of  their  bhafts  or  stems,  to  ateudy  ihcm  when  in  action,  and 

to  keep  iheir  points   from  runinliK  into  the  ground,  \thich 

had  they  nothing  to  cnii iiterjct  theirweijjht  und  preponder- 

aitry  at  (op  they  would   do.     The  bnoyonry  of  the  bar  on 

the  one  hand,  sad  the  weii^iht  of  the  lead  at  the  bottom  of 

Ihe  drags  on  the  other,  hos  ihe  effect  of  keeping  the  drags 
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Ajpti^w  for  iQ  1^  iiprig^ht  position  when  at  rest  in  the  wtter,  and  in  a 
ThTirW^'h-^  diagonal  one  when  pulled  forward,  scrapini^the  ground,  but 
x^nf>^'  jMVl  entering  it*    Each  drag  has  a  swivel  at  both  ends  of  its 

jlliaft  of  stem.  Its  whole  length,  including  swivels,  is  about 
niDeteeu  incbes.  At  nine  inches  and  a  half  from  the  top, 
Ikhe  hooks,  which  are  three  only  at  their  base,  but  which  are 
wliMivided  at  eight  inches  from  their  ends,  take  their  rise. 
They  are  curved,  and  their  points  when  turned  op  again 
are  about  four  inches  below  the  level  of  their  tops,  and  thir* 
feen  inbhx*i«'asundef ;  and  the  outside  point  of  each  subnlivT- 
aion  is  thirteen  inches  from  its  adjoining  one.  The  extreme 
Twltits  ^re  split  and  formed  into  a  double  hook,  very  sharp 
%tii  pointing  towards  the  stem. 

flole3  are  bored  through  (he  bar  A  at  equal  distances,  so 
'as  the  hooks  when_  suspended  may  approach  each  other 
witbiA  a^c  inches.  Through  those  at  the  end,  which  are 
larger  than  the  others,  and  made  cloi^  to  the  pieces  of  wood 
let  into  the  bar,  the  principal  or  drawing  ropes  D  D  pass. 
This  rope  is  of  considerable  length  and  strength,  and  goes 
through  the  top  swivels  of  all  the  drags.  It  is  then  made 
fast  by  wooden  wedges  driven  into  the  holes  through  which 
it  passes,  at  such  a  length  as  will  suspend  the  two  end  drags 
u,  few  inches  below  the  end  of  the  pieces  of  wood  let  into 
the  bar.  The  other  two  drag^  are  suspended  at  the  same 
distance  from  the  bar  by  lines  of  an  equal  length  coming 
through  the  holes  in  ihe  bar,  and  tied  to  their  top  swivels. 
These  two  drags,  as  well  us  the  two  end  ones,  are  made 
fast  to  the  principal  or  drawing  rope  at  equal  distances  with 
a  piece  of  tar-line  tied  to  their  top  swivels.  And  the  two 
outside  drags  are  ke[»t  in  their  proper  sltnalion  by  the  prin- 
cipal rope  g^i'^i^  throngh  a  staple  fixed  in  the  pieces  of 
wood  let  into  the  bar  ;  and  the  two  others  are  kept  either 
from  approaching  or  entangling  with  one  another,  or  the 
ont?ide  ones,  by  bored  pieces  of  wood,  a  a,  of  equal  lengths, 
placed  between  eachdra«;at  the  boitom,  through  which  and 
their  bottom  swivels  a  rope  made  fait  to  the  bottom  swivels 
of  the  two  outside  drni^  passes.  Tlie  drags,  however  tied 
or  fastened  their  swivels  may  be,  always  have  their  own  ro- 
'.tary  motion  free,  consequently  their  points  by  their  own 
gravity  will  always  assume  and  retain  their  proper  position 

when 


wlien   in    action.     The   bnr 
breaking  nnd  removing  weeds  or  what  else  might  otherwise  ^ 
impede  (heir  progress  and  action.     The  drags,  being  sub- >< 
peiided  to  the  bar  nnd  sepnrated  from  each  other  bj' nothing 
bat  whut  will  give  way,  are  undnlatory  in  their  progrMs  as 
the  bottom  is,  bat  will  yet  prtBerve  the  foil  entent  of  their 


t  ftliould  the  wnter  whereii 
Ituin  rimts  of  trees,  or  any  thin] 
»ity  of  drawint;  up 

the  obstacle  it  has  ine 

visable:  a  bar  E,  less 


fortned,  the  machine  is  ready  for  use,  and  may  be 
this  shape  backnnrds  and  TorwurdB  at  pleasure; 
to  be  used  be  thought  to 
likely  to  occasion  the  ne- 
ir  releasing  any  one  of  the  drags  from 
wttli,  then  another  appendage  is  ad- 
n  substance  than  the  leading  one,  but 
of  the  same  length,  nnd  which,  for  distinction  sake  1  call  the 
floating- bar.  Holes  ure  made  through  this  bar  at  the  same 
diuance  from  each  oiher  bb  those  in  the  leading  bar,  and 
ro|>es  of  eqnal  length  (either  ten  feet,  or  any  other  length 
that  may  be  chost-n)  after  having  been  tied  to  the  bottom 
swivels  of  all  the  drags  are  to  be  brought  through  thest: 
holes,  and  there  stopped,  either  by  a  knot  or  pieces  of  cork 
at  their  ends.  By  this  means  any  particular  drag  may  be 
(^ot  at,  without  altering  the  position  of  the  others,  for,  a« 
far  as  the  flexibility  of  the  rope  in  the  intermediate  spaces 
between  the  aeveral  drags  will  admit,  each  is  free  and  inde- 
pendent of  the  other ;  and  since,  by  means  of  these  rajies,  n 
paralleltKin  is  preserved  from  the  leading  bar  to  the  floating 
one.  the  flouting  one  of  course  brings  into  view  the  direc- 
tion the  one  which  i^  sunk  Is  taking. 

Sliould  the  current  of  wiiter  be  strong,  it  would  carry  the 
6aatini;--har  before  the  leading  one  in  drawing  ddwn  llie 
A  rope  b,  iherefore,  weighted  with  a  stone  or  piece  of 
at  its  end,  is  requisite.  This  will  act  as  h  kind  of  anchor 
will  stead;  it,  and  keqi  11  where  it  ought  to  be,  behind 
(Im  leading  one.  If  borrd  pieces  of  deal  d  d,  15  inches  long, 
aie.  after  passing  the  ropca  of  the  6oiitinL;-bar  through  theta, 
made  fnst  by  mnoden  wedges  to  those  ropes,  at  three  inches 
diitance  from  the  bottoms  of  the  dregs,  they  wiii  by  their 
buoynncy  and  irosioo  prevent  ihcfc  ropes  of  the  floatiagbar 
entJiiglitig  touud  tije  poinis  of  thi;  drags. 

Willi 


naaii 

m. 
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2^]  ^rrAiUTCs  reit  kaisiwc  kooigs  undxk  watek. 

App*"i^Mhi       With  ihe  floating  bar  attached  to  il,  the  proicreiia  of  the 
'  3'ho5     da""  ^'^  cunnot  be  laatautly  changed  from  stralgjil  forwRttl  to  re- 

fa>ibr:<t,  trograde.  For  without  making  a  swef  p  suiuethiiig  circuitous 

the  ropes  would  eatan^^le.  But  if  a  rupe  in  l';.riuned  tather 
to  the  middle  of  the  floating-bur,  or  to  that  rop«  which  ope- 
rU«»  u  mn  anchor  to  it,  by  meaiiii  of  this  the  whole  luachius 
mtiy  be  druwii  backf  and  the  same  sweep  repeated  aa  ofted 
■s  required. 

Should  the  flaating-bar,  for  the  purpose  of  diaenf{at;tDg 
anj  particular  dra^,  be  thought  unnecexsary,  but  that  it  is 
desiroble  to  know  what  direction  the  one  xiink  is  taking,  and 
th«t  the  drawing  backward*  and  forwurds  is  lui  object,  lb« 
floating  bar,  provided  the  )>oles  at  the  end*  of  it  are  made 
tufficiently  luigr,  will  do  this  by  chuii^iiig  itu  direction  from 
being  B  following  bur  into  ihut  of  a  leading  one  by  thi* 
uieuia.  Detftch  it  from  the  draj^s  by  uulying  the  ropes  that 
ronnect  it  with  the  botlont  »nivelH.  Pull  tliem  out  of  the 
floatirg-bar,  and  then  pov^  the  t«'o  ends  of  the  pnncipal  or 
dravinf  rope  through  the  holes  neKt  the  end  of  it,  and  let  it 
ilipdown  to  the  leadiog  bar  j  its  own  bnoyaiicr  will  bring  it 
to  thv  inrfnce  of  the  water,  and  the  opt-ratton  of  «  mmn'i 
pulling  the  drawing  rope,  will,  by  coinpressioo,  beep  it 
there. 

ThecoBlof  this  drag  and  appendaj^ps  i<;  three  ^ruinean, 
Fig.  i,  rPprnentit  the  drag  in  the  siHte  in  which  il  shouM 
be  prenerved  rendy  for  rise,  or  the  manner  in  which  it  tihould 
bn  cwri«i  ^tn  plsc«  to  plic«,  to  prcveot  any  part  from 
•Dtangllng.  O  G  is  a  pole  «ver  nhich  that  part  of  the  a|^ 
paratus  marked  A  and  B  i*  Iwd,  and  on  which  the  cords 
D  D  folded  op  are  hung,  the  dragi  C  C  C  C  rvmalR  tus- 
IVftided  an tlw Dearer  side'  of  the  pole,  and  the  flouting  bar 
EW'teid  witMp  the  drags  with  thehollow  tabes  d  d  b^ 

lowit  ... 

Appantut  tar  ■     So  cloself  totiiwcted  with  this  tabject  of  lite- preservation 
«i*i«ii;(  pet-  .n^g  two  Other  machines,  which  I  have  had  made,  that  on  the 
.■iini  luiunicr  ,         ■  .        .     .         .  .  .■ 

.paMuinptionthataaeaenptionofthetii  will  not  be  nnaccept- 

)  altlvv  i  ■hdt  «niin  ft. 

-'    One  of  theiw  1  cslllJwreH  safeguard,  drvited  by  me  for 
'    TtlM^wciirity  of  penom  going  to  the  aasistaoca  of  a  drowning 
person,  or  diving  f«t  tUein. 

The 
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: .  TIm  odier>iDi>iil«ii)pe,,aipBbl«oflrdBg  flvaf  totpcF* 
Main  diitro^  M  «  oon^onb)*  diitaDce/rooa  the  t>hore. 
.  ^jitif  muulerop^  (Gf'.  4,pl|U,Vl.)3ftzp;r^w  leijgtli.UBoiwRtk* 
,SKMkrcd  bDiij»ut  bj  pie^  of  cork  .ftftoncd  t*  it,  at  inter-  '"^  ^iST*  ' 
jmli  of  thrcf  or  four  ftvti     ft  »  mMle  baf  at  ouit  end  to  «  udm  ban  ito 
woffdvi  re*1  ^,  lix  inctjei  io  diaiseter,  ud  wteen  in  Ien)j;tli,'^''*> 
.on  phicb  it-«houtd.Al?*>7>,|>«keptrwoai>d,  to  prevent  the 
ropa  kiiikiug,  and  for  bwig  in  reodincM.    Bot  when  «ied* 
jtuasatbe  aan.oim4*.bcv*u*«  tbf  uorlf*  ^  >P  Ab^M^  t9 
jmntUiiDJg  off  tbe  ivel  JO  tbetbrow,aiid  tt^^tpnldbe  ^iimfl 
J.OS  tb«  ground,  orhdd  iu  the  bond*  (v«  from  eiiiBnt;l«mcut 
-W  19  not  '\o  GOtch  oj  impede  the  throw.     1  he  throwing  end 
«f  the  rope  iafiutened  to  a  piece  of  wood  B  shaped  like  tW 
,b«t  cad  of  *a  oari  ai  no  ^tmpm  coo  b^  better  devi«eit  for 
'  ,lbc  purpote  of  throwing  it  from  the  hand.    The  peraon 
^tiinnriag  it  hold*  fut  the  rjcel  iu,  hit  other,  hw>d.  .  , 

The  cort  of  thi*  ia  aeven  ibiltjifg^  ^d  jujf p^ce.    ,  .,   ^ 
The  ^et:l^•g^■B|.couj^■t■  <rf  •  tqptti.*^  .^.**'»rt3r<l'«  Afpmntm  fct 
yardi  ton);,  made  fait  at  one  end  to  a  reel   (A,  fig.  3}  Bx  j^**^^***  . 
iocbe*  in.  diameter,  jwd_  ten  in  length.     TaihC-Otbet  Cltd  wa  (olni  m  • , 
of  thiirope,   a  broM  or  iron  tinned  ring,  large   enough  to  J****'^"™ 
admit  of  the  leather  and  buckle  part  of  the  should er-atrapa 
pasting  through  it,  is  fastened.     The  other  part  conMSts  of 
.two  straps  B  B|  of  strong  sodler's  webi  f  inches  wide,  croi^ 
ing  each  other,  and  well  towD  together  just  above  the  |Ht 
of  the  stomach,  and  after  tearing  a  sufficient  space  for  ad- 
.mittiogtheiinjis,  theendson  each  nde are  bstcned  together. 
.  To  the  eiidB  behind  the  left  shoulder,  a  brass  or  iron  tinned 
.ring  of  an  inch  and  hsif  in  diameter  is  well  fastened,  and  to  ' 

the  ends  behind  the  right  shoulder,  a  bttckle  and  strap  1,8 
inches  long  is  fusteoed.  If  the  space  for  the  arms  to  past 
through  is  proper,  and  the  ring  behind  the  left  shoulder, 
.  and  strap-behind  the  right,  properly  placed,  the  put)  from 
.  behind  will  be  so  e^ogl,  that  the  brace  will  neither  press  oa 
the  pit  or  stomach,  or  the  windpipe  ;  two  essentijilsin  switn- 
miag  and  diving.  To  insure  this  saf^oard  being  putoo 
properly,  wh«i  hurry  requires  the  use  of  it,  "  Otitr  tht 
Ifft  arm,"  "  Oner  tht  right  am"  shonid  be  writteii  or 
•lamped  ou  the  inside  of  the  web  part  with  printer's  ink. 
The  pcrsttu  uang  this  slips  tua  wnm  iat*  tbe  brace,  while 


ML  "' U"^B^T-^^g^i^ 
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nnother,  having fint  passed  the  buckle  and  strap  (which  is  «t 
the  end  of  the  brace  behind  the  right  shoulder)  through 
the  ring  at  the  end  of  the  rope,  puts  the  strap  through  the 
ring  behind  tlu'  left  shouhler,  and  bttotlrs  it  to   the  MZe  of 

:  'tlw  nearer.     This  perbou  keeps  fast  liold  of  the  reel,  while 

eurer   plunges  into  the  water;  and   the   facility  nitb 

which  the  rope  runs  off  the  reel  prevents  its  being  any  iinpe* 

^■dimeiit  eithtr  in  swimming  or  diving. 

When  it  is  required  to  pull  the  person  weanng  it  to  the 
'ritore,  it  is  not  to  be  done  by  winding  the  rope  on  the  reel, 
but  by  shortening  the  ruipe  by  passing  one  hand  over  the 
Other  asqiiick  as  possible.  This  will  pull  th«  wearer  on  his 
back,  and  from  the  elevated  position  of  the  person  pulling, 
whether  he  is  on  shore  or  in  a  boat,  the  wearer's  head  and 
shr>ulders  will  be  pulled  out  of  ilie  water,  and  the  imraer- 
•ton  of  his  head  either  from  debility,  his  efforts,  or  auy 
weight  he  may  have  hold  of  prevented. 

The  cost  of  this  is  eight  shillings  and  sixpence. 


On ReMpiratioii.    fiy  ^yILLtlM  Allen,  Esij.  F.  R.  S.  and 
William  Hasledine  Pkpys,  Est].  F.  E.  S.* 

mttofni  V^NE  of  the  mtwt  prominent  fe&turei  in  onr  last  Mmmn- 

««ol>«l  when  nictiont  WM  the  evolntion  of  a  considersble  quantity  of 
taigm  |»«  ro-         ,         ,  ,  ■  \  1,    \ 

•piisd,  uotc,  when  osigeu  gas  nearly  pure  was  respired  ;  and  al- 

though a  coMiderablc  part  of  tfaii  aiote  must  undoubtedly 
be  attnbuted  to  the  rendnal  gat  in  the  lungs,  after  tha 
most  forcible  attempt  at  expiration,  yet  the  (act  seemed  to 
demand  still  farther  investigation,  it  appearing  of  conse- 
qnence  to  ascertain,  whether  the  increase  of  azote  was  uni- 
form throughout  the  latter  *tages  of  the  experiment,  or 
nlehf  cou&ued  to  the  earlier  periods.  ■ 
Lss|»pwpof      By  adTerting  to  onr  former  paper,  it  will  be  founds  that 

'    •  Phlkii.  Tnas.  fbt  IB09,  p.  404. 
tSaeJoomal,  *d.XXll,  p  lU. 


on  BmnSATIOVi  ^Hifi 

in  an  ezpertmeot,  wlieie  more  thn  3000  rCnbie  kiefacr  .hf'fimvtwitmj 
ozigeh  pMsed  tbrongh  tbe  Inngv  in  seven  minnteft  ^ni^^^^l!!iltj^ 
qn«ter»  62  cubic  iDcbes  of  asote  were  fcnnd  in  the  fiiat  §90  ^  tb*  pffoboul . 
cnbic  inchet  expired,  though  thegat^gioally  eontainadlint 
9*5  per  cent,  or  only  6  cabic  inches  in  thli  quantity  r  in  Ibe 
two  next  pOTtiont*  expired,  conritting  of  06%  enbic^nehi^, 
we  found  56  cubic  inches  of  asote,  though  this  quantitjr'of 
gas,  before  it  was  respired,  «ont»ned  only  44;  these  Snt 
pcHtions  were  given  off  in  about  two  nrinutes,  and  can* 
tained  nearly  100  cubic  inches  of  aaote  more  tbato- could  be 
accounted  for  in  the  oxigen  employed;  b^ncait  Is  plain» 
that  a  large  proportion  of  the  increase  is  avolvad  in  the 
irit  perils  of  the  process.  •  -"/ 

Our  intention  was  partienlarly  directed  to  this.  potntTln  KipsrioMnt 
the  following  experiment.    The  oxigan,  'ptocmisd  as  naMd  ^^^  Mplr- 
from  hyperoxigenised  muriate  of  potash,  was  fonhd.to.iSasi*     *spsBtssi|» 
tain  four  per  cent  of  ai^e;  tbe  experimanl  was  (lond^cted 
in  the  same  manner  at  tbe  preceding  onasf  ex^^ithfH  ^1^ 
tubes  of  the  gasometers  were  filled  with  oxigen»  «nI  thoqps 
was  not  merely  passed  omce  through  the  lungs,,  bpt  bi:ea(|ifd 
backwards  and  forwards.     In  order  to  prolong  the  duration 
of  the  experiment,  wliich  began  and  eivled  with  a  fbrcibla.*  •--  >  9t:.«f 
expiration,   portions   of   respired    gas  were   preset  red  for  •''•**■ '   '• 
examination  from  jeach  of  the  gasometers,  in  the  following 
order : 

230     No.j9*         252  .u 

266  ao.'        X68 

254  — ~ 

28S  -  2544 

Hhe  portion  of  oxigen  remaining  in  the  water  gasometer 

of  the  original  quantity/  not  employed  in  the  experim^ntf 

was  found  upon  trial  to  contain  four  per  cent  of  aiote,  aa 

before : 

Summary  of  the  Experiment*    "" 


*•! 


No.  1. 

244 

No.  5. 

8. 

294 

6. 

3. 

282 

7. 

4. 

266 

8.. 

(Cub.  Inches  Cub.  Inchet  Defici-  SummarY. 

ftu'.     Therm,  of  Oxigen    of  Gas  ex-      ency.      Tlias. 
inspired.        p'lred. 


•■•  • 


99'9        51        2068        2544        124        13  minutes; 

here  the  deficiency  was  greater  than  we  had  ever  wmarked  Defidsacy 
before;  but  en  passing  ^B  aqoal  ^nantttif  of  canmon  pir  ^^^'^r  psst, 

from 


TT^ 


f^  on   BEIPIRATIOM. 

Ik*  ■p^fttm  front  tKe  water  gaioineter,  mid  rei^isterin^  it  in  the  mercu- 
Jd^**  rikl  ones,  we  wer«  tati«lit;il  ihut  the  nii|>a{utus  nm  qnite 

pcrrect.  It  ia,  howeveri  to  be  coiixiderMl,  that  the  respira- 
tioD  in  thitcs-je  wiu  not  nutuml,  and  that  eome  tmuil  degree 
sf  force  w»s  required  when  the  inspirations  and  jhe  t^xpira- 
lions  were  made  in  the  merciirial  gajioinelers,  wliirh  renders 
this  experiment  ruther  different  from  thote  uhith  had  pre- 
ceded it  :  and  it  appears  to  vf  probable,  that  a  pnrrinn  of 
•ir  was  forced  into  the  extremities  of  the  hroiichlK,  which 
could  not  be  suddenly  expelled  by  the  strongest  ntlemptsat 
nptration.  Heuce  also,  perhups,  the  constant  though  aiosUer 
deficiencyi  even  when  the  air  nas  only  uni'e  passed  through 
the  lungs;  but  when  the  process  is  continued  Tor  a  murh 
longer  time,  it  i^  probable  that  the  veaxeU  recover  their 
tone,  and  are  able  nearly  to  expel  the  whole  of  the  volume 
■dmitled. 

The  air  expired  in  the  pretent  instance,  bein)f  exnmined 
ni  the  manner  dfecribed  in  our  latt  pafier,  we  found  that 
liDO  parts  from  each  of  the  ^oineten  contained  the  fol- 
lowing proportions; 


talfo.  1 


10  carbonic  acid 
21  azote 
6g  oiigeo 


Jfo.  I,        10  carbonic  acid 
1 1  aiote 
79  oiigen 


Ho.  a.  10    earb6nicacid 
8*5  axots 
81-5  oxigeci 


100 


N».  i,      10      carbonic  acid 


.».  '  ■      J  /  'tl'5  carbonic  acid 
10  mixed  J 

S'5  azote 

84     oxigen 


We  shall  firrt  calculate  the  tout  qoantity  of  azote  exist- 
fog  lb  the  gaa  Wfore  the  experiment,  and  afterwards  esti- 
mitwhat  »aa  prodoMd  ia  th»  difierent  periods  dnring 
fbeitathilfaf  theatpniswiit,    . 

Ctlem- 


Cakitlatwt  /br  AzMe.  *    ■        ' 

t66Srnbic  tcu-ht  af  oxigrn  were  n>p1o7<ed  eoatnung  nuifM a 
fen^prr  cent  Bsotc:  *"'"•* 

100  :  4  :  :  «W\ :  l66-7« 
tbe  total  quantity  oF  uote  in  tb«  gw  coDnitn^  wu  106-7t 

Jzolejbtind  after  iht  Expt^mMt. 
Cubiclucba*  AfMc  bund 

No.  I.  .344  100:21      ::   S44:0l-M 

a.  ^4  100  :  11       :  :    394  :  38-34 

3.  ^83  too:    B?5    ::    383:33-97 

4.  fi6fi  100:    7*78::    3(6 :  SO-«l 

5.  330  100:    7-      ::    230 :  l6'10 

ft  to  10.     1U8     100:    fi*6    :  :  |«38  :  £7-54'     ■  '   , 

.  TatHl      BM-SO  cubic  iorlut 

The  whole  aiote,  found  ufter  the  cxpe-  ^    ' 

riment,  was • 211-80  culficinche* 

Acote  detected  l>y  the  same  tests  be- 
fore the  experimeDt  only l(jC-7t  cubic  inches 

Increase  of  vzote     10508  -'        Inrreswal 

No<r,  at  the  whole  time  was  thirteen  minntesi  if  we  divide 
thit  by  the  number  of  gotoaieten  filled,  it  will  give  ii«  one 
ntnnte  eighteen  secondi  lor  each)  and  the  following  will  be 
the  petiodi  in  which  Ibe  axute  was  evolved. 

Ttme.  Azote  ia  lh«  ' 

,    „  Aute  fbani!.      Oxigcn.  Increase. 

No.  1.       118  31-24  len     9 '76  equal  to    41-48 

2.  118  32-34  —      11-76        =■  20-58 

3.  1  18  93-97  —  11-28  =  18-69 
«.  1  IS  20-61  —  10-64.  =  9-97 
8.      1  18  16'10  —      9-ao      =  ,    6-90 

6  to  10.      6  30        67.54  —    49-13       =         13-42 

13Dtiu.    211-60         lOi-76,  110-04 


Sf*f 


Htrc  the  increase  of  azMe  uppears  ratlier  greater,  vie.  100 

Uie  loiiEi  fc«-"  ^"''''=  ini-het,  l>ut  the  caicntulion   in  this  lom:  i*  made  Myoa 

Ion  tm  MP*-  the  ga»  txjiired,  and  from  the  above  ststemf  nl,  w«  mity  «e, 

""         '  tbttt  the  evolution  of  azote  goes  on   itiiniiiUliing  ;  we  have 

■oini-tiinrs  evL-n  foiiiul,  that  towards  the  t-Ioae  of  an  enperi- 

luent  it  has  iiltno-<t  been  reduced  to  iiotliiiig.     The  <{iiei(- 

tion  now  ia,  whcrhcr  this  increase  of  azoic  can  be  owing  to 

the  reaidual  gnit  contnined  in  llie  lungs  =t  the  beginning 

•thii.iib«ft    of  the  experiment,  or  whether  a  portion  nf  oxigeii  is   not 

■».1j»ugcO  fo'actnally   exchaiiiied    for   aziite,    when    pure   oxigeo   kbb    ii 

•atiicin?  -      1 

respired. 

Here  it  may  be  uaeAil  to  <!!onipare  the   asnte  found   in 
our  furiBcr  experiments  on  oxigen,  with  the  iirestrtL 


I 


a«nii.r 

i.bned 

Onigen 

tMi.irn 

Ain<.  Ci— 

Cin- 

G«M 

Dcfic 

vAf 

c-vcf 

B«r.  Therm  ipitMl 

VU^-A. 

encT. 

Timt 

>UM. 

(d. 

lu.>g*. 

tu 

.ISSO 

3193 

67 

9  20 

348 

110 

m 

aO'3 

70 

3420 

3063 

sa 

461 

177 

S3S 

snvb 

70 

sue 

3U60 

70 

8*5 

3i7 

)B7 

ii» 
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llie  greatest  increase  of  azote  wu  iu  the  3d  and   3d   expe*  , 
rimentt,  when    the  ihtriuometer  was  at  70*.  which  might 
materially  intlucnce  the  teaults  :  iu  the  other  ca^es,  it  waa 
not  higher  tlian  d3. 
ApKity  of  Um      From  tbe  eiperimeDts  of  Goodwin,  we  might  b«  incliacd 
!■"■>■  to  admit  the  eaiMcity  of  the  Innf^,  inftrred  from  the   Itt 

and  4th, experiments,  as  very  possible;  but  it  seems  diffi- 
cult to  coiiceivet  that  it  can  amount  to  336  or  S'JS  cable 
inches,  and  yet  this  must  be  the  case,  unless  a  portion  of 
azote  is  ^iven  off  from  the  blood,  or  there  ie  some  proceat 
in  Dature  by  nhicb  it  is  capable  of  being  produced  from 
oxigeo. 

Havingt  by  the  lundoess  of  our  friend  Ileofy  Cline,  jun., 
been  furnished  with  the  Ivngs  of  a  stout  man,  about  five 
feet  ten  inches  high*  taken  from  the  body  not  long  after 
4eath,  and  in  a  aovnd  state,  ne  proceeded  to  ascertain  the 
qnanti^of  air  contaitwd  in  this  organ  after  the  most  com- 
plete expiration,  a>  in  death. 

Henrj 


ntniy  Cliae  bail  jodieiously  taken  tbc  premthm  to  * 
And*  tlw  tMchca  juit  below  tbc  cricoiil  curtilage,  fagfereff^" 
be  opened  the  tbonx ;  be  the*  imertcd  ■  tnbe  with  ■  hrtm 
•tap-cock,  wbioh^he^tH  flxP^  to  tbe  tia^n,  nd  i^ 
Ifi^tpl.  «n  flinptT  bMd^i^^bO'Cihei'  «ad.  The  cock  wa* 
tbca  turned,  ao  «f  to  commonioet^.  with  tbfi  bladder,  ■nd 
so  0|>ening  the  thons  31^  cubic  inc)ie»of  air  were  expdlod 
into  iL  The  weight  of  the  lungs  was  "fenr  ponudt  one 
vunce.  A  very  lurge  glsM  jar,  beia|{  jiUced  in  a  thMllow 
tin  vtasel,  WW  tilled  to'thcbnnrWithwater,  the  Inogi  were 
tiien  completely  immened,  and  theinter  which  flowed  over, 
and  waa  the  meamre  oTthcir  rolnme,  wdgbed  irz  poiitMb 
two  ouDcea  r  w)e  next  cut  a  portion  of  the  Innga  into  ■moll 
picccM,  nnder  a  large  inrerted  ghna  of  water,  and  attempted 
\a  aqueeze  the  air  fN>ni' the  cella,  but  although  aeveral 
cubic  incbet  were  thua  procnred,  we  were  itoon  cooTineed 
ihat  it  waa  utterly  iuifiOMlble  to  arrive 'at  our  ohjecf  bv 
tbeae  mennt.  as  no  force  that  we  could  lue  teemed  ea[W- 
ble  of  expelling  the  air  from  the  cellular  membVanet  into 
which  it  escaped  from  the  veaiclee.  We  therefore  took 
portions  of  the  lungs,  which  neighed  2771  grains;  tbe_ 
ma»,  being  put  into  a  piooc  of  new  hair  cloth,  WfAiStibjected" 
lo  the  actiun  of  a  powerful  icnv  prega,  and  the  ifuid  tfai 
received  into  a  vessel;  after  twice  unijergoing  this  opera- 
tion, the  mass  weighed  onlj'  660  grains.  Its  specific  gra- 
Tily  was  very  nearly  thtit  of  water,  viz,  "930,  water  being 
1-000 :  the  fluid  procured  by  the  press  wus  of  the  specific 
gravity  of  I-OID;  this  would  make  the  ijieci fie  gravity  of 
the  Innp -gg?!  water  bung  1*000;  hence  it  appears,  that 
tbc  aabatance  of  the  Inngs,  and  the  contents  of  the  blood- 
vessels together,  are  M  near  the  specific  gravity  of  watera 
that  they  may  be  fairly  considered  as  the  same. 

Tb«^-  ■S'the  mata  of  the  lunga  was  equal  to  4  ponnda  of 
mt«r,  though  6-9  pounds  of  water  wer«  displaced  by  tban^ 
and  at  a  pound  of  water  occupies  tlie  spaceof  98'B79  cobio 
we  ban  the  following  calculalioa: 


OH    mESPlRATlOK. 

Ibl.  01. 

6     a  water  displaced  by  tHc  lung« 
A     1  weight  of  the  UiDgi 

e     1,  or  B<)-534  cwl>.  in.  nfalrin  the  lunijs.to  which  mast 
beaiU«d     3|-seo  the  volume  of  the  air  forced  into  the  blMt- 
■   '  der  *a  opening  ih«  ihomx. 


Mid  thi*  give*  us  gi*I34  cubic  iachett  *»  the  sir  contained 
in  the  lunga  of  this  pfirsoo  ufXer  death  ;  and  when  we  reflect, 
lh«t  the  «ir  roust  have  bt^ci  und<;r  compression,  when  the 
luiigK  VI ere  irumcrsed  in  water,  some  forct:  being  irtjuirKdtft 
'  keep  them  down,  and  also  thxt  not  Icsi  than  7  or  8  cubic 

inches  must  ha  t:c'iitained  in  the  fauces  &c.,  we  caonot  esti- 
mate the  whole  at  less  than  100  cubic  inrhee. 

Itia  farther  to  be  noted,  thatlheae  100  cubic  inches  wqqW 
occupy  much  more  space  in  the  temperature  of  the  huinap 
body)  thsn  in  the  mean  temperature  iu  nhich  the  examina- 
tioo  wa>  made;  aud  this  difference  uouid  be  nearly  S  cubic 
iache*;  the  air  left  in  the  lungs,  aft<^r  complete  expiration, 

|[.uB4MbclO)  would  therefore  be  108  cubic  inches;  but  the  mean  of  our 

■ub.  twh«.     experiments  woujd  make  It  183. 

Experiment!.  141  -»--» 


,1M 

UKraiM        '    W«  ire  d)cn  sliooat  coBspclled  to  allow,  that,  whes  pure 
•h^bkid'™'  .BKifeii  w  rested,  •  portioa  of  ■■ote  u  giwii  off  from  tiw 

ExpcrimcDiaa  We  now  resolved to-peTforiii  ■  aeriei  of  experinenta  apaa 
•  guinoipiR.  aome  animal,  which  litred  wholly  upon  vegetable  food,  «td 
madechoice  of  theGuinea  pig  asoneof  the  most  manageable. 
Appxruui  d^  1^*  apparatus  conusted  of  two  Urge  mercurial  gat^ 
•tdWd^  «eten»  which  were  made  to  coouiiunicate  with  a  atroug 

trough 


9*  Tns  COKITKCC-riOH  or  TnCATRK9. 

1  E,  PI.  VII,  it)  (hi;  miilUle  or  which  a  small  maho- 
I'lhle  D  wsa  niude  fast  by  a  fcrew,  for  ihe  |iiir)iose  of 
nint;  lUe  animal  uaUer  the  btll  glaas  A.  Two  holet 
e  mail t;  through  the  table  hi  die  insertion  of  tubes  to  su[>- 
H»d  take  off  the  air,  euch  of  them  commuiiicatcd  with 
[ij»ae  of  the  incrcurinl  gHsomelcK ;  the  tube  It  delivered  gas 
towards  the  upper  part  of  the  glass  A,  in  order  to  briog  the 
•upplj  of  frtsh  air  noar  the  head  of  the  animal:  the  open- 
ing of  the  tub«  C  wuB  placed  tf  ithiii  tiulf  an  iath  of  the  t»- 
ble  to  convey  otf  the  renpired  air;  the  gasometer  connecle*! 
with  this  tube  was  made  to  commuuicate  with  a  mercurial 
bath  G,  iu  nhieh  portions  of  the  respired  air  were  pre- 
■ervrd  for  eicamination.  Quicksilver  being  poured  into  iIk: 
trough  E.  so  aa  to  rise  to  a  level  with  the  top  of  the  maho- 
^ny  stand,  we  placed  a  Guinea  pig  upon  it,  with  the  bell- 
glasD  over  him,  and  as  ita  edges  were  immersed  in  quiilfsil- 
ver,  the  animal  whs  completely  confiued  in  attnosptieric  air ; 
ve  found  that  liis  body  occupied  the  apace  of  3<)  cubic  ioctiM, 
which,  deducted  from  the  cubic  content*  of  the  glass  A. 
left  55  <^ubic  inches  for  the  air  confined  with  the  p'i^,  to 
which  must  be  added  5  more  for  that  contained   in  t^ 


_^beC. 


fTo  be  eoHetuded  in  our  ntxt.J 


On  Ihe  Consiructivn  of  Theatret,  to  »i  to  render  then  s. 
against  /'iM.     In  a  Letter  Jrom  Mr.  B.  Cook. 


SIR, 


To  Mr.  NICHOLSON- 


pAN  some  former  letter*  you  did  me  ttie  favour  to  insert  in  Iran  n 
your  Journal,  I  have  retommended  the  use  of  iron  in  the  "^"'''^ 
|>lace  of  wood;  in  my  hift  on  that  subject  I  pointed  out  it* 
n40  and  iidvantat;es  in  tub^«tituting  it  for  wood  in  buildings, 
re  particularly  in  adopting  it  for  staircases,  as  pro- 
a  certain  escape  in  cu«e  of  tire.  Whiit  1  would  di- 
t  the  ailvuiioa  La  in  tliii  is,  the  ^eat  admita^e  of  em- 
•  ploj-inj 


I 


p*nicul*rlr  in  plnsiii*   it   Ritnost  <-ntire1y  in  )Iie  prertion  of  public  bnild- 
Jjl*""*^*"    in«i,  ft.p<-cittll_v  theatres:  and  "Itlimigti   1  am 

niirrr  aad  eiicuura^er  of  theatric  reprise tilnt ions,  but,  on 
tbe  coiitmry,  think  they  are  injurious  to  a  state,  us  cODlB- 
Diiimtin^  th«  morals  niul  habits  of  a  people,  and  considrr 
Th'arrn  trni-  tbein  iw  the  very  seat  and  emporium  of  vice  and  immor«lil]r, 
nat^tty".  '""   y*"*  *'"^'y  """^   parruitteil,  it  \s  a  desirubli;  thing,  to  have 
tbetn  crefti'd  in  such  ii  wiiy,  that,  for  safety's  sake,  the  fre- 
quenter* nifiy  not  l>c  in  diinger  from  any  acciilfiit  or  other 
IVobornt       CBii^e.     We  havp  «efn  the  two  notional  thestres  destroyed 
""'  entirely,  and  tlmt  with   n  rapidity  thnt  no  liuman  esertion 

couW  p«l  a  stop  to.  Tlieir  deatraclion  arose  no  donbt  froin 
and  "n«  re-  on  nnimrdcinable  neglect,  or  a  worse  raute;  one  hat  rintn 
""'  likea  phfriiTK  from  its  Mhe«,  more  beantifii!   than  befw*. 

bnt no.  wuft.1  but  is  il  iirtt  fi(ii.n  «ilh  all  the  djiogers  of  dL-strudinn  in  i»-  ' 
•l^uxtlire.      ^^ff  i,„„j,i„  ((,  have  risen  immortal !  it  oii(,'ht.  ns  n  tu- 
ttonat  estublikhment,  to  have  been  composed  of  such  ma- 
tprialji,  as  nonld  inui:k  a  second  dreadt'nl  devastation.     A 
fkit  once  comtnenced,  would  it  not,  in  this  new  lheafr«, 
commitniiiite  to  all  its  parts  f  would  it  not  put  at  dvfianM 
jAk  pow-er  of  m«n  to  suppress  it,  and  ill  a  few  Iiouk  wouhl 
il  not  ngnin  be  a  heap  of  ruins?     Drury  Lane  is  still  in 
Oftirr;  about   lbi^  sitiiiitioti ;  iiiid  tin  it  IS  in  tofltemplotioii  to  raise  il  to  its 
u. be ft-eie-l.    fj„,|„pr   ^|i|eiidf,nr,  and   as   anotiie!-  tlieutre   is   about  to  be 
CJXSte4  alu?,  J  -do .  tuipb  4»«J«re  they  «re  erected,  that  tbe 
proprielur>  will  carefully  consider  how  absolntely  necessary 
it  is  lo  compose  them  of  such  materials,  as  will  endure  for 
afK»>  ami  that  cannot  be  again  consumed   with  fire.     The 
^Mtriti-tion   of  Corpnt  Garden  nss  accompanied  with  tbe 
loss  of  *o  mawf  lij^s,  that  no  c«re  or  expense  can  be  too 
much  to  .^uaril  a^^uiiist  so  dreadful  an  accident.     I  mention 
nrtt  the  lo^s  the  proprietors  stntntiied,  i  tiike  not  that  into 
the  BCule,  for  what  is  the  loss  of  property,  when  compared 
Tbalrgiiht**  with  Jife?'    The  nafioa  ou^ht  to  auperiutend  tbe  eri'ction  of 
^iiild  praiUe  it,  public  buildings,  e^ecially  those  buildings  net  apart  for 
•>[pubUcbuild<«n)uwoienl,     Tbe  Uvea  of  hit  Majesty's  subjects  ought  to 
lop^  be  as  carefully  provided  for  by  the  legislature,  in  their 

.  neetiugs  together-  for  arunsemeut,  as  it  provides  for  them 
DaofM  froiD    frotn  0>eir  cnemie*  from  without.     1  nlwayH  have  considered 

ppOM 
that 
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Tbn  ■  fire  could  brgin'  mi  comnroninte  itself  ronod  die 
boBM  with  inch  rapidity  h  to  radtDger  the  lira  of  the 
aaditora ;  but  «h*t  ii  ai  bod,  or  wone,  on  tbe  fint  appwi^ 
ucvor  CT]-of  firp,  inftsntlj  would  the  andietice  rniifraB 
tbeir  p1«cn  to  the  doon,  snd  bondreds  of  lim  would  peiw 
bapi  be  loft ;  for  the  very  idea  «f  s  fire  deprivee  k  oam  of 
dHt  cominud  over  fail  reHon,  eipedmlly  if  he  cenedre 
die  danger  imminent,  that  at  the  flnt  Mream  of  fii«,  all 
wmld  pnna  to  escape,  ao  that  nambeta  wouM  be  fnflbcated* 
crorfwd,  or  ttoddm  to  death.  The  •ccoimI  ticw  I  wonM  aoJ lawiMaf 
take  ia,  that  od  aucb  immenie  pilea  of  bnildiDg  being  is  •  "*" 
blaze,  if  the  wind  •honld  be  high,  vaat  danger  might  ~be  ' 

the  coawqneocc;  and  in  the  attempt  to  ntingnirit  fiica  of 
thii  Kirt,  we  bare  a  recent  lutuice  in  Cevent  Garden,  bov    . 
'  dangeroiia  ia  ibe  emploTment  of  the  firemen  and  amttantfc 
1  will  inppoae,  that  a  theatre  was  comttrupted  of  iron  inttend  Ib  ■  Aomh 
•f  wood.    If  the  tcenery  dniing  the  midiit  of  the  perfiirm-  l||ri^^|°^ 
■Dce  waa  to  take  fire,  and  the  whole  in  a  biases  the  apeeti^  a  fin  </  na 
tors  might  rest  quiet,  it  could  not  extend  to  reach  them  i  *°""4''*¥*' 
and  I  do  think,  that,  although  the  whole  honae  resonnded 
with  the  cry  of  fire,  the  idea  nould  fix  itself  on  the  mind 
so  strongly,  that  they  were  slttiug  on  iron,  that  the  alarm 
would  not  so  ranch  aflect  them,  if  it^id  at  all,  as  to  pro- 
duce any  mtschieroBs  consequencea.     The  very  thought  of 
the  theatre  b«ing  incombustible  would  draw  to  it  many  pei^ 
oena,  who,  frMn  a  fear  of  accident,  might  now  Veep  awaf. 
The  security  it  promises  to  the   proprietora   not  only  from 
real  daoger,  hut  from  the  alarm  of  danger,  would,  I  shonld 
suppose,  [eijpe<-i:illy  if  it  c^an  be  mqde  appear,  that  it  would 
be  erected  an  cheap,  or  nearly  so,  as  of  wood)  ioduce  them 
to  adopt  this  plan. 

I  will  give  a  brief  diwcfiplion  of  the  mode,  and  although  PI*"  *"  «  »'^ 
imperfect,  yet  all  I  wish  is  to  strike  the  mind  with  the  idea, 
and  induce  the  proprietor,  to  give  it  due  considemtion.  I 
will  boginuitli  tliestuge-~-all  the  upri^bt  mid  cross  sup- 
porters should  be  iron,  east  li);ht,  fitted,  and  screwed  or 
pinned  together,  and  lo  make  it  lire  proof,  projecling  edges 
mii^t  be  cnst  on  the  bottom  of  eai'h  ipar,  so  tlmt  uliirn  laid 
down  to  lay  the  floor  upon,  tileit  or  <)narries  mnde  thin  and 
H-jbt  en  purpose  might  be  hud  between  the  spurs,  fbrmin^ 
a  solid 
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a  niliil  iliv  proiirbottoiii.  Then  the  baardu  for  the  stags 
tDtKhl  l>r  lii'l 'lo^Tii  aiwl  »cm^rd  in  the  •■(inrs;  the  san)« 
pnucijile  uctafil  upon  through  ull  the  rooni'',  und  all  the 
doors  iifuily  iiiadi'  ul'  iiuti,  wiib  puiineU  to  fiiil  into  the 
tBuul(tiu);>i  avutly  bcretvL-J  in,  which  when  puiiiti-d  would  be 
H  hauilsomt-  tiii  uiiihojfauy.  The  t>tn\Ti  and  ftlniroura  all 
catt  umI  liilL'd  toi^thc-r  in  llie  v.  Ay  rtcoui mended  iu  jour 
Journi«l,  N».  11)7,  would  be  niiuh  more  beuuUl'ul  than  it  it 
jiosbililv  to  iliiikc  wOoil,  u'ilhoiil  K'jiii);  to  11  very  ^Tekt  ex- 
ptiiHV,  and  then  iiiil  liuit'  ho  durabli^.  Th>;y  houU  be  mucb 
Lluleoino  chi-Mper  thuii  &tone  also.  Intact,  1  would  introduce  Utile 
wood,  but  tile  Of  tiQ  vfotid  Bt  all,  ekcepl  th«  HuorB,  uiid  these  1  would  luy 
tile  flw>r<  inri  ^c*!)  I>fc  proof. — tl  would  thvn  be  nii(^Mible  for  fire  to  be 
•h%t«  Arcproof.  cuinmuuicutt-d  lo  (he  dirlerent  jMirte  of  the  lioube,  was  tbe 
vilctil  iocviidiary  to  f-tiiu  aduiivkion  under  rover  of  the  iiigbti 
and  firu  Uje  lnvirds  of  the  aluf^e  und  ticenery,  there  being 
*  noiif,  or  but  liiile  udniisijoii  of  uir  from  belotr,  owing  to 

tlie  lire  proof  l>oito<u,  it  could  aii/ike  itkwaV  but  very  ilowly, 
and  tbeii  only  the  bourd>  and  gcenerv  roiild  be  burnt.  ^1) 
com  man  lent  ion  biiuK  cat  off  with  the  iidjoining  rootni  b/ 
the  iron  dnora,  it  could  not  Gonmiine  their  contunls,  snd  the 
supporters  of  the  flooiinL-s  beliiK  iron,  could  not  coitduct 
the  flame.  The  front  of  the  ttajte  und  orclieslra  Hhuuld  be 
iron;  the  onhestra  h:  p.iri.iculiir  would  be  extiemely  biind- 
jaaC)  emit  with  beaunfol  fettoonv  of  fiowera  or  trophiei, 
.and  paiuted  in  chumcier.  Tha  flooring  of  the  pit  liiid  on 
archeti  could  not  he  in  diiii;;er,  und  the  seuta  of  the  pit  ul>a 
ihoald.  be  iron,  the  supporters  of  the  teuts  cast  lif;ht,  and 
-  the  teats  made  in  panneia  frniD  3  to  6  feet,  ntutly  cost  to 
fall  into  the  mouldings  with  round  ed^'es,  so  that  when  tlie 
aiipportert  were  fixed,  the  fniming  laid  down,  and  serened 
firm,  then  the  pHtinelt  should  be  Irt  into  the  nmnldingt, 
.  and  fattened  with  screws  aUo.  The  stuis  made  in  tln■^  way 
would  be  quiti'iia  neat,  and  all  the  objtclion  I  &i.e  is,  that 
iron  would  be  colder  than  wood  ;  hut  when  they  iiie  covered, 
that  objeciioo  >n  part  would  vanish — »t  all  evcnis,  the  sup. 
porters  of  the  seats  might  be  iron,  if  the  !>i;at8  nere  wood. 
The  framing  for  the  boxes  might  all  be  of  iron,  and  the 
■aeatt  iron  also,  lor  they  are  stuffed,  ihcrelort;  iron  could  he 
BO  sbjactioti.     Thea  th«  partitions  of  the  boxes  uiigbt  be    ■ 

very 
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'irtry  neully  nuLoaged  and  light,  being  all  cart  in  open  work 
■nd  the  Troiits  of  the  boxes  might  alio  be  cant  in  scralU, 
Gothic,  or  in  trophies,  in  fact,  Jn  any  way,  figure,  or  shape, 
.liincy  might  invent,  more  Uutefully,  more  light  and  ele^nt, 
I  it  is  possible  lo  do  it  in  any  other  nay.  Then,  if  it 
wiahed,  the  fronts  of  the  boxes  might  be  rendered  warm, 
Nf  the  open  work  was  objected  to  as  cold,  by  lining  them 
ioside  with  cloth  or  velvet,  which  would  form  a  very  hanil- 
>ome  ground,  on  which  the  scroll  or  fancy  work  of  the  boKe^i 
Id  be  seen  to  great  advaiila<;e;  the  back  of  the  boxes 
door?'  I  wonld  propoee  of  iron  Itiid  in  pannels,  and  taste* 

illy  painted  or  lined — a  person  would  not  be  able  to  di»- 
helher  they  were  made  with  wood  or  iron  inside>  if 
well  managed  in  the  padding.  The  lobbies,  the  small  stair- 
ase«,  the  railing,  the  supporters  and  framing  of  all  kiuc^ 
shoaliJ  be  iron,  and  all  the  floors  should  be  laid  on  fire  proof 
.Aoorioga.     The  grand  staircase  might  be  made  to  have  a  , 

bnutiful  effect,  if  a  mnn  of  faucy  and  genius  was  to  design 
it  i  and  the  whole  of  the  grand  entrance  might  be  swch,  as 
would  strike  the  beholder  with  amaEement  at  its  novelty, 
and  the  mind  at  the  beauty  and  delicacy  of  its  composition, 
as  in  iron  the  finest  specimens  of  antiquity  could  be  intro- 
duced. The  supporU  uf  the  guUeries  should  be  iron.  The 
gallery  floor  laid  down  (ire  proof,  and  the  seats,  if  not  iron, 
should  be  on  iron  supporters — the  gallery  stairs  and  stair- 
case all  iron — and  the  roof  should  have  no  wood  at  all  in  it, 
but  he  composed  of  hollow  or  solid  iron,  cast  light,  and  if 
each  piece  was  graduated  from  bottom  to  top,  would  still 
make  it  more  light,  unil  jet  be  equully  as  strong.  A  roof 
of  this  description  well  secured  together  with  screws  and 
bolts,  &c.,  would  nut  be  considerably  heavier  than  wood,  as 
the  iron  would  possess  strength  equal  to  wood,  at  less  thaa 
half  the  thickness. 

Now  it   would   be   well   to  compare  the  advantages  icon  Compatimn  of 
promiiet  above  wood,  before  it  is  adopted  ;  and  in  looking  'hp«d™nug« 
at  its  advuDtnges,  ull  its  possible  disadvantages  should  be  t,,„„f  ^,gj^^ 
coupled  with  theui,  in  order   to  see  it   in   its  true   point  of '"owl. 
view.     One  objection  might  be  urged,  that  it  would  be  dif- 
ficult to  erect  H   theatre  or   great   public  building  on  tliis 
plan.     But  I  ssy  there  would  be  no  difficulty  in  procuring 
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nen  competent  to  ODdeitake  the  erection  of  them,  and  wh« 
are  able  to  plan*  get  made,  and  put  together,  all  its  seve- 
ral i^rti ;  and  in  those  parts  where  there  was  a  field  open 
for  geniuf  and  tiste  to  shew  itsejfi  in  the  entrances,  boxes, 
and  oth^r  conspicuous  parts  of  the  bouse,  the  most  beaati^ 
M  and  unique  ornanents  might  be  made,  and  finely  cast  in 
iroik«  and  afterwards  touched  up  with  the  tool,  and  painted 
fo  imitate  whatever  fancy  might  dictate.  There  would  be, 
cipecially  in  a  theatre,  th^  greatest  scope  for  genius ;  tbos 
migfit  be  constructed  the  most  elegant  one  in  the  world  ; 
9td  one  that  no  accident,  no  misfortune,  no  incendiary 
-eauld  destroy«<-that  would  brave  the  utmost  efforts  of  time 
"  to  destroy  it— th&t  would  endure  for  ages*  Another  disad- 
vantage might  be  sn'pposed,  and  that  is  the  additional  ez- 
ftnit  in  the  erection.  This  might  be  something  more,  es- 
pecially if  beaaty  was  suffered  to  lead,  and  genius  permit- 
vted  to  exercise  itself  in  the  ornamental  part ;  but  suppcie 
it  was  to  cost  ten  thousand  pounds  more,  what  is  it|  in  a 
public  national  building?  especially  when  you  are  certain 
in  constructing  it  in  this  way,  you  are  constructing  a  work 
tlhat  will  endure  for  ages.  If  you  use  wood,  how  can  you 
assure  yonrselres,  -but  by  some  unforeseen  accident  it  may 
meet  with  the  fate  of  the  other  theatres  ?  Money  must  Aot 
be  put  in  the  scale  as  a  competent  balance  against  security. 
After  considering  the  subject^  and  examining  the  way  Co- 
vent  Garden  is  built  and  fitted  up,  I  hhi  more  and  more 
convinced  in  my  mind,  that  iron  might  be  substituted  for 
all  the  timbers,  and  for  fitting  up  a  theatre  complete  in  the 
way  I  have  before  hinted,  as  cheap,  or  nearly  so,  as  though 
it  was  done  with  wood.  It  is  then  self  evident,  it  would  be 
more  durable,  perfectly  safe  from  tire,  and  much  more  ele- 
gant, if  raised  under  the  auspices  of  a  man  of  genius  and 
good  taste. 

I  am.  Sir, 

Vour  obedient  servant, 
Caroline  Street,  B.  COOK. 


Feb.  20,  1810. 
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Tlwl   the   i-onstruclion  of  theatrcB   is  B  mutter  of  public  Iron  ncom 
coiivem  hiis  ulre^idy  been  very  justly  observed  by  Mr.  Edge-  '"^"l^   ' 
worth,  ill  hU  (>aper  ou  tlu«  sut>jeet,  in  vol.  XXIII.  p.  I  jg; 
wltere  tt>a  tbe  uxii  of  iron    uitd  incombustible  mntariolj  is 
Mrongly  iin'uicuti-i.1.     Sii  CjcOv^e  Cayley   likewise,  in   hiff 

ipcr,  vol.  XXn.  p.  341,  ricDuimends  the  ude  of  iron,  but 
to  the  Mtiuf  extent  as  Kir.  Conk;  though  certeinly  th< 
'e  of  it  can  be  eiiiplnyeil  the  belter.  There  is  cue 
tfaiuff  however  of  "liivli  M^.  Cuok  Joes  uot  seem  tu  be  awure, 
md  thut  is  the  necessity  lor  Imp  duofs,  aa/X  Qptninfjn  ill  thi; 
Btxu  thxt  furina  tile  stu^e:  but  this  in  of  little  coiise()uenc^ 
for  lliey  mitfht  be  contrived  in  a  flaor  of  irnu,  oa  well  as  iu 
a  Boor  of  nooJ.  To  obviate  the  obj';cli').)  gf  iopreased  ex- 
'peute,  Mr.  Cook  biiii|;»  Again«t  it  tile  increntie  of  daralion. 
•ilh  the  probability  of  larger  nudienees.  But  if  we  like- 
to  eoiisideriiiiua  the  ^fiviug  of  iiumrauee,  it  Orrat 
ould  probably  be  found  ou  rak-uluiion,  tlut  the  use  of  iron  ' 
ronid  be  by  much  the  most  economiiul.  This  saving,  whtcli 
not  appear  to  have  been  adverted  to,  probably  from  its 

lOUQt  not  beiii^  [generally  known,  nill  be  considered  as  of 
iportunce,  when  it  is  understood,  that  the  ofBces 
irere  paid  forty  shillings  for  every  hundred  pounds  insured, 
previous  to  the  burniog  down  of  Drury  Lane  theatre;  and 
that,  since  this  event,  they  will  not  insure  ut  a  less  premium 
tb«D  four  gujneas  per  cent.  Now  the  proprietors  of  the 
theatre  lately  erected  at  Covent  Garden  stale  the  expense 
of  erecting  it  at  £150000;  the  insnrHnee  of  which  against 
fire  would  aiuouDt  to  no  less  than  .eCSOO  a  year.  If,  as  I 
suppose,  scenery  and  dresses  be  nnt  included  in  this  esti> 
(Dftte,  the  insurance  would  be  stilt  more  to  cover  the  whole. 
And  to  insure  only  one  third  of  this,  or  £50000,  as  on  th« 
old  theatre,  the  premium  would  be  jffaioo  u  year.  Would 
not  the  saving  such  a  sum  annually  more  than  repay  th* 
additional  expenditure  fur  rendering  the  building  proof 
gainst  (ire  by  the  general  us«  of  irou  }  to  lay  nothing  of 
•tber  advantaget,     C. 
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DOUBLS  ESFRACTION   OF  BLUE   TITRIOL. 


XL 


Litter  from  Mr.  Prieur  to  Mr.  Gutton-Morveau,  on 
the  dimbie  Refraction  of  Crystals  of  Suiphate  of  Cop* 


Blu«  vitriol 
■uiptcted  from 
its  cnrtUlliza^ 
tion  to  hate  a 
double  rcfrac* 
tion. 


ThiS  Torified 


Mode  of  exa« 
xnimtioii* 


I 


Have  long  suspected,  my  dear  kinsman,  that  salpliate 
of  copper,  from  the  form  of  its  crystallization,  must  exhi- 
bit the  phenomenon  of  a  double  refraction ;  but  hitherto  I 
have  not  been  able  to  rerify  this  conjecture,  on  account  of 
the  general  want  of  transparency  of  its  crystals.  At  length 
however  I  have  succeeded  in  obtaining  crystals  sufficiently 
diaphanous  for  this  observation,  and  fonad  the  double  re- 
fraction very  manifest* 

I  proceed  in  the  known  method,  either  viewing  at  some 
distance  a  pin  between  the  crystal  and  the  light,  or  looking 
at  a  lumiilbus  point  produced  by  making  a  small  hole  in  a 
card.  But  sometimes  I  render  the  effects  much  more  evi- 
dent, by  looking  at  an  object  more  or  less  distant  through 
an  opera-glass,  between  which  and  my  eye  I  place  the  blue 
crystal :  or,  which  appears  to  me  in  general  the  best  method, 
I  stand  with  my  back  to  the  window,  and  look  at  a  very  nar- 
row hlip  of  white  paper,  or  a  bright  wire  placed  on  a  black 
ground. 

A  line  joininpj  the  two  images  of  a  point  observed  with 
the  crystal  of  blue  vitriol  is  always  in  a  direction  nearly 
perpendicular  to  the  edges  of  the  prismatic  surface  of  the 
crystal ;  and  consequently  it  is  requiaite  to  hold  these  edges 
nearly  parallel  to  the  length  of  the  pin  or  line  we  would  see 
double,  in  order  to  obtain  the  greatest  effect. 

The  crystals  must  be  used  before  their  surface  is  tar- 
nished  with  that  slight  efflorescence,  which  they  alsvays  ac- 
quire after  being  kept  a  certain  time. 

•  Ann.ilos  de  C'himi«,  vol.  LXV,  p.  188. 


XII. 


■ 

1 

p 

E 

■         ^B 

1 

■ 

1^ 

1 

t 

>■   .... 

TIBLE. 

309 

■™.qamu<.N 

og«|2o«5c«-«- 

3 

u 

i 

i 
1 

% 

a 

■< 
a 

K 

< 

i 

< 

■ 

*i!H*»ja«i  >nDi|iQ 

^-jnawainwt^'c  out 
1?  '/*  r  ■?'  7  7*  r  ?'  VP  ?  = 

8 

—1 

t- 

■JMsaqjn«K 

|||||'|S||'|2| 

i 

|?|?|?f|f?|? 

f 

—  CH  o  n  o  «  > 

P??^T? 

5 

nil? 

i 

issll?? 

Il!!!ll!il!? 

^ 

■nopnoi 

Ot-OCTO««0<0>0-<T; 

■wiuqsna 

i;il?i!lif!i 

1 

^ 

■  »i  •   ■ 

£■«  *  : 

nils 

ij 

'III  II 

1 

t 

sio: 


toiMVCUL  raiMM. 


METEOROLOGICAL  TABLE, 

'  jfif'^' GtAaMMt  bf  Nottingham. 


Mtrch  .. 
April.... 
Mtf  .... 

jX '.'■'■'■ 

Ailguii . . 
Scpumbci 
Odobcr.. 


se-00 

6.9'3j|»0-Ill 


"''"^■•11 1  I    r 


t  §  - 

^1 " 


7  !9&4 
3  a9C4 


_i!^HH 


,j(i|   79|I97|16S 


TRBKNONlTllt. 


ANNtlAL  BESVLTS 


■.    Dec    17II1,  9S  as     W. 


AuBualUcNi. 40-78        I   Annual  Mvitu. 

IHEK.    Datb.      Wisdb.        Timm. 
tlr  ....   sl«  ....  K.&NE  ■■■>  1»>  ■■■ 

et 131  ....  E.&  Si;    ....     79  ... 

. S.itSW 197  ... 

»6s  ■W.iTitV....   l«s 


GmiPsI  Qnanlity  in  Aug. 
SnullMlrfiUuinOci,..:. 
Tuiiil  QuSDlily  fur  ilit  year 


LAKGF.   F05SILE   CEKITF.. 


On  the  SSd  of  Jai 


,   the  theriDonieler 


niln  of  the  town  stood  at  14°. — April  igth. 


1  hud  faJl- 


a  the  depth  of  one  foot. — May  3d.  Snow  Tell  tbii  morn- 
ing.— Aug.  6ih.  The  rain  that  f«ll  from  g  A.  M.  to  5  P.M. 
amounted  to  I -7-.  Loud  peals  of  thiiuder  at  noon,  in- 
created  at  4  P.  M.,  when  the  lightning  became  extremely 
vivid,  the  thunder  Iremendouii,  and  the  rain  descending  iu 
torrents,  and  tontioued  tu  do  so  moat  part  of  the  nigbt.^ 
Dec.  17th.  The  barometer  at  H  P.M.  stood  at  ii8-95. 
Tiie  following  are  comparativeobservationsoa  the  fallof  ttie 
mercurj : 

tBaromcler. 


Kendal. 

London. 

Noitingham 

28-38  . . 

•  •  98-e9  . 



aB-12 . 

. .  2B-5S 



. 

..  _^ 

-  -  ■  28-25 

I 


Jan.  1789  ....9B-35  •-■. 
m.  1789 28'09  ••• 

Dec.  1809- •••  ••• 

N.B.  The  barometer  is  firmly  fixed  to  a  staudord  wall 
orer  a  Btaircose,  on  a  level  of  130  feet  above  the  aea.  The 
jtluviaraeter  is  placed  iu  u  garden,  on  an  elevation  of  liu 
feet  above  the  level  of  the  sea. 


Large  fotsile  Ctrite,  fmrnd  by  J.  C.  Delametheeie*. 

Jl  Have  a  gigantic  fossile  cerite,  eeritea  gigas  of  Lamarck,  [_^  f^ 
which  Mr.  Madurr,  of  the  PhibsoiihicBl  So(;iety  of  Philu-  mgiix. 
detpbia,  and  1  found  at  Grignon,  on  a  ininerulogicul  tour 
we  mode  in  the  month  ol'  July.  It  is  the  largest  known. 
Itt  circumference  near  tlie  uiouth  is  tno  or  three  und  twenty 
inches  [23^  or  04J  K.]  or  iil.oul  7j  [8]  in  diameter.  The 
tliieknes..  Dl  the  lii>  is  uboul  7  lines  [BE.].  Its  whole  lent^h 
must  bf  ve  been  about  30  iiwhei  [Si],  bni  ihi^  ^liiie  I  hitve  is 
brokeu,  and  not  above  10  or  1^  [lu^  "t-  ]  J|]  iiiclies  long. 

•  Jaiuiul  it  Plijiiqua,  *oI.  LXV,  p.  41t. 


3}2  OV   THE  USB  OF  MOSS  IV    PVBNITURE. 


XIV. 

Reflections  on  the  Species  of  Moss  proposed  as  a  subsUtuie 
for  Wool  in  ituffing  Beds,  Furniture,  and  Garments,  by 
Mr.  Parmeiitier*. 

Mottprepafed  J-  ^^  Hearness  of  wool,  and  more  particularly  the  pro- 
Ma  tubctitote  perty  it  has  of  imbibing,  putrid  miasmata,  and  propagating 
dODtiigioiis  disorders,  suggested  the  idea  of  supplying  iU 
place  in  beds  by  the  hypnum  crispum  L.  a  kind  of  moss  of  a 
moderate  length,  and  of  a  somewhat  fragrant  smell.     Mr. 
Isengard,  inspector  of  direct  contributions  at  Savonne,  has 
sent  to  the  Society  of  Encouragement  a  specimen  of  this 
moss,  taken  from  a  mattress  that  has  b^n  in  use  for  some 
years,  with  a  paper  in  which  he  relates  the  methpds  of  pre- 
paring it  for  domestic  purposes. 
Emninsdbj       This  Society,  which  attends  to  every  project  offered  it, 
^  Society  w  j£»  jjg  object  be  of  public  utility,  and  to  promote  our  home 
neat.  manufactures,  submitted  it  to  the  examination  of  its  com- 

mittee of  economical  arts;  and  Mr.  Bouriat,  one  of  its 
members,  drew  up  a  report,  in  which  the  advantages  and 
inconvediencies,  that  might  arise  from  the  proposal,  are 
justly  estimated.  The  judicious  observations  in  this  report 
leave  nothing  to  be  added  to  them. 

One  of  our  most  intelligent   army   physicians  too,  Mr. 
Michel,  has  communicated  to  us  his  ideas  with  respect  to 
the   hypnum  crispum,    both   medically    and  economically. 
The  following  is  an  extract  from  his  letter. 
Beddin|rofthe      "  A   great  number   of  patients  labouring  under  fevers, 
sicit  lufecti*     all  of  the  nervous  kind,  in   the  French  hospital  at  Genoa, 
where  I  was  employed,  convinced  me,  that  the  bedding  of 
the  sick  is  of  itself  sufficient,  to  render  the  slightest  disor- 
der complicated  ;  as  it  is  generally  acknowledged,  that  wool 
imbibes  contagion,  and  propagates  it,  which  dangerous  pro* 
perties  vegetable  substances  happily  do  not  possess.'' 
^Messrecom-         Among  those  exempt  from  this  inconvenience  he  particu- 
nended.  Jarizes  this  moss,  which  he  met  with  in  Italy  in  every  wood, 

particularly  on  beech  trees.     It  is  gathered  in  August  and 

•  Abridged  from  tht  Anmlesde  Cbimi«,  vol.  LXV,  p.  175. 

September, 


sciBNTiFic  NEWS.  gig 

September  1  Leattrn  like  flocks,  does  not  retain  moisture,  or  IuiUtiduco^ 
Jbrm  iikto   lamps  like  them;  is  little   Uable  to  deCRy  ;  and 
costs  ouly  the  price  of  the  labour,  bo  thiit  four  mattresses 
naJe  wilh  this  moss  will  coat  less  than  oue  of  wool.     It  is 
oaly  necessary  to  dry  it   in  the  sliade,  tu  preserve  its  fro- 


m 


J  lie 


Mr.  Michel  observes,  that  neither  sweat  nor  urine  pro- 
■ny  rermeutalloii  iu  this  inosa,  as   it   doe»  ia  wool  : 
It,  lest  moibture  should  occasion  it  to  genniuate,  lie  re- 
nds   steeping;  it   in   limewater,   which   destroys  its 
<f  legetHtioi). 

idea  of  employing  moss  for  this  purpose,  observes  Mr.  j^^,  mperim 
itier,  is  by  no  means  nen  ;  for,  if  we  may  Iruat  the  to  voal.  ~ 
it  was  common  among  the  ancients.      It  is  a  mistake, 
r,   that  vegetable  substuoces  cannot  propagate  con- 
tagion, for  cotton  is  notoriously  in   bud  repute  on  this  ac- 
count :  and  if  »e  were  to  have  recourse  to  the  mosses  to 
SDpply  the  place  of  wool  Jn  stuffing  articles  of  furniture,  as 
lere  are  but  few  species  adapted  to  the  purpose,  we  should 
be  at  a  loss  for  an  adequate  supply. 


SCIENTIFIC  NEWS. 


]tB-  vnn  Humboldt  informs  ua,  tbat  betveen  Valladolid,  Kiiimi 
ia  New  Spain,  and  the  lake  of  Cuisco,  which  is  impregnated  ''•:  "'■l- 
Btth  muriate  of  soda,  in  a  space  of  forty  square  leagues, 
there  are  a  number  of  warm  springs,  the  water  of  most  of 
ohicb  contains  nothing  but  muriatic  acid,  without  any  me- 
tallic salt. 

The  presence  of  fiisail  shells  in  gypsum  is  so  rare,  that  smiiei!, 
several  nalunilists  have  questioned  the  fact.  Messrs.  Cuvier  gypsum. 
and  BrQngniart,  in  their  first  paper  on  the  geographical 
mineralogy  of  the  environs  of  Paris,  say,  that  freshwater 
shells  have  been  found  in  the  upper  strata  of  gypsum, 
and  tbe  marles  immediately  upon  them;  but  tbey  say  no- 
thing 


■"! 


9H 


1 


■ciBHTinc  iriwi. 


diing  of  iM  iMb  in  any  of  the  itrmta  beknr  the  fint  beAi 
,.    '•  if  fypeoBi.    Mr.  Ddtaiftretft»  ofthe  lMtitate»  U  the  enl^ 
)piiWo.«li»  bed  Metfiieurt  tnrbiuet  miA  ethH*  flagia^li  dF 
dMHt:lB^tfie  tait  bedi  vT  the  iMr*  mwmi  >M(«  it  tbe  di^epi* 
«ll^  Md'^MT'iMMsMe  few  Ifttily  4>eeD  cooilfHMd  by  Ue  ■•« 
mA  Mr.  Vkvfoet;    IIm  Antfrafmenle-  of  tbm  «lKlb  we 
V   JBecofiered  bdow  what  it  called  the  great  bed  of  gypavi^ 
Vhe  eoMid,  ooaiitliiig^of  mere  apeeiet  than  tbe.AMrmer,  ia 
i*««akM0w  B«rle  lieloir  wh«t  it  called  «e  little  bed. 
«     -AU  4kB  tfedei  to  %Uich  thaae  ahdb  belong  am  Ibmd  at 
-  Qngnott*   Tbey  are  calyptitet  nnncety  oentetf  luiliCellie» 
.  valiitea»  ampullarit^  oocklet»  teUioB,  citberttt^  eoteta%  eoiw 
..■  iMiwifce,    'BewdetbetearefcottdgloitopetrieyWraBbrieof 
ithat,  elatrt  and  tbeUit  of  enbti  eehini  of  the  genoa  apattft* 
fMr  aod  coatequenriy  diffsKoi  firon  tbeae  of  €hrignon  wfaiek 
baladgto'ifae cypaetfTM.  IVeeaatallbil^t of gj^pawp^aiid 
aaaia  etnia  ^.  jmiIo  taecAed»  tiithoitt  any  tbella:   and 
MM}  ^we  caaie  ta  a  bad  rfaJoaireopa  inarle»  in  tbh  midatof 
«hicli  itCbed  of  gypanai.-    Both  ^Aeae  coftaia  iim  mm 
ihrih.   They  are  Mitoe^  whieh  we  may  refer  to  the  genera 
petricalom  aD<|  tetelMnrie.   'In  hflDth  the  aheli  itaelf  baa  die- 
appeared ;  bat  in  the  fint  merle  we  find  the  fignfe  of  ita 
*   Mirfiire  in  relief,  and  .the  interior  filled  with  marie;  and  in 
the  tecond  marie  and  the  gyptnm  there  ia  a  hollow  rooolded 
by  the  outer  aurface  of  the  thell,  and  a  nucleut  moulded 
by  the  tuside  of  the  shell*  while  the  space  occupied  by  the 
shell  itself  is  empty.    Thus  we  have  sea  shells  perfectly  si- 
milar to  those  of  coarse  limestone,  not  only  in  marie  lying 
between  beds  of  gypsum,  but  in  the  gypsura  itself. 
HtwihpTTmr-      Al^aisn.  Prevoat  and  Desoiarets  have  ro ade. another  ob» 
•^f^^      farvation  on  the^stratum  of  marie,  that  lies  below  the  little 
bed  of  gypaum,  and  arhich  contains  shells.    They  h(sve  found 
ibia  ariarle  in  certain  spots  affecting  the  shape  of  quad  ran* 
^lar  pyraynidf,  tjie  fiMres  of  which  are  striated  parallel  to 
the  edges  of  the  base.     They  noticed  more  than  twenty  pf 
these  pyramids^  aome  -of  wjucb  are  as  much  as  3  cent.  [1*18 
inch]  high,  with  a  tquare  base  of  d  cent.  [3*15  inches]  eadi 
way.    Tltese  pyramida  c*anot  .be  coosidered  as  halves  .of 
^taedra ;  for  their  b^jie  is  sp,  confounded  with  the  BMurle^ 
tbat  the  opposite  feces  fi>r  completing  .tjie-octaodra  are  by 

no 


But  they  liave  thit  singularity  in 
thtir  arrungemeat,  thry  nre  alwiiys  fouud  in  groupes  of  six, 
wilh  tbeir  Tucts  touchinir  eocli  otheTi  and  their  summiM 
niPttitii;  in  one  ^oint.  The  UNion  of  these  pyminids  pro- 
duces a  cube,  though  its  sides  are  nat  perceivable,  because 
the  bastM  oF  ilie  pyramids  are  I'ontinued  uninterruptedly 
inTo  the  marie,  which  is  precisely  of  the  same  nature  its  the 
■ubBtancc  of  which  they  i.re  formed. 

In  the   coume  of   sevt-ri    mouths,   from  october   1803   to  PUniuiLoni  of 

npril  1806,  Mr.  Cutwen,  of  Workingtoo  hall,  in  Cumber- *"""■**•• 

land,    planted   ou   400  acres  of  land    upnard*  of  liOSOOO 

forest  tri-es,  for  which  he  was  adjudged  the  gold  meJid  of 

t  Soeieiy  of  Arts,     lie  likewise  planted  gGlUO  trees  ia 

Aer  places  within  the  same  period.      Nearly  hitlf  of  the 

e  immber  eoutiisted  ol'  larches. 
^A  gold  medal  wtis  likewise  voted  to  Dr.  W.  ThacVeray,  df 
cter,  for  having  planted  on  the  estate  of  his  stepeuo  aod 
rd,1}elt*^em  October  IS04  and  jiine  1808,  on  171  acres  of 
tad,  M3J739  forest  and  114  fruit  trees. 
Mi'.  Congrcve,  of  Aidrrmastnn  house,  io  Berkaliire,  has  riinijiionof 
planted,  since  the  beginninj^of  1802,  upwards  of  7-1  acren -uk*. 
Af  Iftnd  wilh  oaks,  fur  which  he  received  the  premium  of  the 

i  mednl. 

i  Mr.  Robert  Buugh,  of  Llanydiynech,  iu  Sliropsbire,  ha*  MipofSlirop. 
silver  medal  of  the  Society  of  Arts,  and  15  »I"''b- 
premium  for  his  nine-^heet  mapof  Shtopslilie, 
pablifihed  Inst  year  from  an  actual  survey. 

In  order  to  confute  the  idea,  that  the  sllk-weavers  uf  this  DmMn  hn- 
country  could  not  produce  manofaclures  equal  to  the  French,  ^*^'  wesiim. 
a  society  was  formed  some  time  ago,  termed  the  Flag  Asso- 
ciation, with  a  view  to  th«  production  ofauch  u  spt'clmeu  of 
double  brocade  weaving  aaliud  never  before  beenetiempled. 
In* consequence  there  is  now  in  the  loom  a  flng  Ino  yards 
'ikidc,  the  ground  a  rich  cnmsoo   sulin    on   both   iiides,   and 
brocaded  on  eacli  side  alike,  with  appropiinte  colours  laste- 
I'uliy  and  elegantly  shnded  by  the  artist. 
'  Upon  its  surface  will  ujipcur  w«iiki  within  an  oval,  a  fo- 
nalefigurecmblcmutic  of  thenrt  of  Weaving,  rccllnitig  with 
pensire  aspect  on  a  remnant  of  brocade,  Umentiu);  the  ne- 
glected state  of  this  manul'aciure.     A  fi^urt;  of  £utcrprise 
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it  represented  in  the  generous  act  of  raising  her  up»  and  re- 
▼iviog  her  drooping  spirits,  by  showing  her  a  'cornucopia 
pouring  forth  its  treasure,  emblematical  of  the  resources  of 
this  happy  isle,  and  not  unaptly  indicating,  that  the  wealth 
and  Uberahty  of  the  British  nation  are  ever  ready  to  sup- 
port laudable  undertakings,  and  particularly  those  intended 
for  the  relief  of  indigent  merit.  Close  to  that  of  Enterprise* 
and  under  a  representation  of  the  all-seeing  eye  of  Divine 
.  Providence,  the  figure  of  Geaius  appears  erect,  pointing  to 
a  flag  displaying  the  Weavers*  Arms,  placed  upon  the  tem- 
ple of  Fame,  seeming  by  her  expressive  countenance  to  say, 
**  execute  your  arduous  task,  Britannia  will  reward  your  la- 
bours, and  Fame,  inscribing  them  on  her  sacred  edifice,  shall 
record  the  merits  of  this  grand  exertion  to  posterity/'  The 
comers  of  the  flag  will  be  adorued  with  emblems  of  peace, 
industry,  and  commerce.  An  edging  with  a  curious  Egyp* 
tian  border  will  exhibit  a  combination  of  figures  and  devices, 
emblematic  of  the  deugn  for  which  it  w«is  formed,  and  the 
whole  will  in  an  exptfitive  manner  show  to  the  world  this 
interesting  fact,  that  under  the  auspices  of  Divine  Previa 
deuce,  and  cherished  by  the  blessings  of  peace  and  com- 
merce, the  British  artists,  when  fostered  and  protected,  are 
inferior  to  nose  throughout  the  globe. 

The  Society  of  Arts  have  presented  their  silver  medal,  set 
in  a  broad  gold  border,  to  the  Flag  Assfociation. 
JroQ  chains  Mr.  Gilpin  has  made-an  improvement  in  the  puller's  in 

used  iD»t«*4  of  ^l^jch  his  iron  chains  work  (see  Journal,  vol.  XXI,  p.  111.) 
ropes  in  nua-    _,.      .  .  '  r  / 

ing.  Finding  a  small  degree  of  brightness  in  the  links  that  work 

vertically,  he  made  a  concave  rim  to  the  pulleys  on  each 
side,  to  embrace  the  links  that  work  flat,  and  prevent  the 
others  from  coming  into  contact  with  the  sides  of  the 
grooves.  In  this  state  the  chain  works  7*68  percent  easier 
than  before;  28*87  per  cent  easier  than  a  half  worn,  strand 
laid,  tarred  rope;  and  37*5 1  per  cent  than  the  some  chain 
used  in  the  common  way.  Upwards  of  six  years  experience 
confirm  his  former  opinion  of  the  safety,  durability,  and 
cheapness  of  chains  worked  in  grooves ;  yet,  he  observes, 
his  men  will  not  go  down  into  the  pit  to  work  in  the  morning, 
or  come  up  at  night,  but  by  a  rope  ;  though,  if  any  scene  of 
amusement  be  going  forward  on  the  surface,  they  w  ill  not 

hesitate 
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Me  to  come  tip  two  or  three  together  riding  on  the 
loaded  basket  that  it  drawn  up  by  tlie  chain. 

The  bluck  pepper  plant   thrives  remurkably  well  in  the  jjij^i^  „niKt 
bolauic  garden  at  St.  Vincent,  under  the  care  of  Dr.  Alex-  in  "ip  W«t 
aoder  Ander&on,  and  bus  been  producing  fruit  there  some       **• 
lime,     Tlie  doctor  finds  it  a  plant  of  more  easy  cultivation 
than  he  had  imagined.     He  hus  bkevrise  collected  &  consi- and  clo«u. 
derablequantity  of  cloves, 

Mr.   Parkinson   baa   withdrawn  the   Inlrodnetion  to   the  Patk^niju'i 

Knoieledee  of  t'oiiils,  announced  at  the  end  of  his  firtt  vo-  Intf^"-^!'''" 
^     ■'  and  UrgoQic 

\vme  of  Organic  Remaina  of  a  former  World,  considering  Remiiw. 
ill  publication  us  entirely  superseded  by  Mr.  Martin'*  «KceU 
lent  syftemntic  Outlinei  of  the  same  subject. 

The  third  voiume  of  Organic  Remains  ts  in  contidartbU 
brwftrdtiesi. 


B^  Wernerian  Natural  Historif  Sticietf. 

At  (ha  meeting  on  the  3d  of  February,  theRer.  Dr.  Mac-  Mir.ti/afT  of 
knight  T«Bd  to  the  Society  an  sccouQt  of  the  mineralogy  of  ibeHifihUoA. 
the  Highlands  of  ScDlland,  from  the  Phss  of  Leny  to  Bala- 
belisb;  which  he  illustrated  by  specimen*.  The  general 
rock  in  this  tract  is  mica-slMt<f,  with  its  usual  subordinate 
beds,  such  us,  of  granular  limestone,  horubtende-slate,  &c 
It  contains  also  in  some  districts,  beds  and  veins  of  lead- 
glauce,  and  indications  of  ironglance.  Beyond  Tyndruru, 
the  laicB-slatc  approaches  to  gneibs,  till  we  pass  Inverouran, 
where  sienite  appears.  In  the  neighbourhood  of  King's 
House,  newer  granite,  felspar,  porphyry,  and  hornstune  are 
I'onnd ;  and  the  adjacent  country,  as  might  be  expected  from 
the  decomposition  of  these  rocks,  presents,  for  many  miles, 
BO  unuiuitl  aspect  of  bleakness  and  sterility,  Glencoe, 
wbiA  ia  singularly  interesting,  both  in  a  picturesque  and  in 
a  mineralogical  point  of  view,  consists  of  hornstune  and  cum- 
pArt  felspar,  in  beds  subordinate  (o  the  primitive  rock^,  and 
capped  with  pnrphyr}'.  At  the  bottom  of  Glencoe,  micn- 
ilale  again  appears,  and  is  covered  with  the  formation  of 
clay-slale 


r 


MisitTtrte  Ht^t. 

d«r<4lfttev»lri^affor<Iatht<  well  known  roof-slate  (jusmcs  of 
BuIftbtliBh.  'Iliiu, DccorUiii^  tu  Ur.  ]Muikiu);lit,  It  apptura 
that  the  ri'luiivr  poMtioitH  qI'  the  >;reai  to<  lumioiw,  which  oi- 
tax  ia  the  llii^lihiaila  u>  >«.'»  tu  id,  cur  res  pond  tu  tlu'  priact> 
pIcB  of  the  OtHisf  iio»y  of  Werner. 

At  the   tHime   mrctinf),   FrofcBTor  Jntnieoii  rem!  some  ob^ 
uutveriiakil t  of  rck  aiiti   me  alliferous  for— 


■     fcttifcioui  for-   maiioiiSj  prrliniumry  to  n  «iioit  account  of  some  a)ieciaienik 
c«f  u  particilUr  fbrnatiaa  of  lead  ore   Ibuiid    within  fifteen 
nHteii  ti(  Dutik^ld  in  Perlliahire.     The  fu'ination  nppearad 
fo  be  almost  tli«  sani«  with  that  which  ot-vuri  ut  Strontiaa 
t'  IB  Anry1vitnri>;  and  il  ia  therefore  iioi  iiniirobablc,  thai  it 

i  moy  prnvu  a  ioiuet  of  wealth  tu  the  i^roprietor. 

I  Mitiinlfa»tni5  jlt  this  meetitig,  hkrwise,  the  Secretary  read  soroe  new 
and  interesting  cibserrations  on  the  niitural  hititrtry  of  the 
rommon  Greenland  whale,  by  Mr.  VVilhsni  Si-ore!.by,  Jun., 
of  Whitby;  and  exhibited  »«>r»«c(  drawing  of  that  aninial, 
by  the  same  gentleman,  differing  malerially  from  the  repre- 
■eotations  generally  aeeii  in  buolci. 


Y 


.    .  TO  CORRESPONDEIVTS, 

•t    :•£.  .■■.. 

^W^friarii^rih  hydraulio,  whieli  ny  coTnapaadart  vh* 
Im  fkvonred  ne  wi^  m  aketch  of  a  .doidiic  inserted  vwsd  w 
diving  bell  atlud*!  to,  do«a  not  appear  to  be  capable  df 
pmdaeing  Aie  cAact  ba  expects  from  it.  If  I  undentant) 
the  daacriptioQ  of  his  a^vpHratiu,  the  rcault  would  be,  fint, 
tiurC  air  «ro«)d  ba  driven  np  the  tube,  and  iroin  beneath  tbe 
Qftper  twmI,  Hntil  tha  lower  nirface  of  the  water  had  riwa 
and  fill»d  thettibe';  oftn- which  the  escape  of  air  would  coif 
tinnc  from  the  oppsr  vecael,  nnlil  the  lur&ce  in  both  veaseta 
wvre  on  tba  tama  lerel,  and  at  this  period  the  included  air 
WMrid  act  aiprimt  the  watcR  procisel}'  in  the  same  manaera 
atxt  witb  iM  gMUer  adMata|{e,  than  in  the  cooamon  divit^ 
brt.  W.  N. 
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OS,        €  fmn  bot.    The  ftutedce  beginAing  beft,  nd 
eodiDg  line  4  frdA  bottom,  wan  intended  to 
be  in  the  form  of  «  qaoiy :  "  Will  not  tUs 
plant  perfonn  iti  motiona  under  water?" 
163,        4,    For  50»-46',  read  50*  40'. 

II,    ^n-onc,  itddia   respect  to  the  coirrenlenM 
of  the  movement 
'I64,       10  from  bot      JtM*  quality,  read  qnmntitf. 

169,  15  from  bot.      — lightoesl,       >-ttghtneM. 

170,  B&9  from  bot,  ^uimmneitiljr,— —  ezeA^nglf. 

171,  9  from  bot      —  Inniimi  Ismliidk 

187,       16,  — 4'  4™. 

190,      13  from  bot.      —  4oz,  Sc.  ^z.    —  4  drsdina,  k 

^•dracfani* 
SSS..     «4,  —  atnmine,       — —  xplome. 

£rr«(am  Vol.  XXIV. 

l6e,         4,  For  complete,  read  eomplicfttc 

8,  —  ed  — —  c  d. 

19,  —  bde      '  —  bdc. 

170.  83,  —  27*3  37*3 

171.  13,  —  fl4  84 
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ARTICLE    !• 

I 

An  hiquirif^    Geometncal  and  Arithmetical^    into  certain  . 
Properties  of  Solids  in  general^  and  of  the  Jive  regular 
ihdies  in  particular,     Pj/  John  (Jqugh,  Esq, 

DcnvTTioNs.  lst,i\N  cflgc  of  a  solid  is  a  line  terminated  pef.  1. 
by  two  of  its  solid  angles,  and  common  to  two  of  its  adjoin- 
lilt;  faces. 

Def,  ^nd.  From  Papjmslib.  5,    Ordinate  plain  figures  orDcf.2, 
polx^ons  are  those  which  arc  bounded  by  equal  right  lines, 
cuntaining  equal  angles. 

Drf,  3rd,  Two  or  more  plain  figures  arc  said  to  be  of  thepef  3. 
flame  denomination,  when  each  and  all  of  tliem  are  bounded 
by  the  same  number  of  right  lines. 

Axioms.     Ax.  l^t.  Three  plain  surfaces  cannot  contain  Axiom  1. 
a  solid. 

Cor,  Hence  a  pyramid  under  four  triangles  is  the  simplest  Corollary, 
ioiid  bounded  by  planes." 

Av,  2nd,  Any  required  solid  may  be  cut  out  of  a  given  Axioiu  2. 
solid. 

FnoposiTioNS.     Prop,  1st,  Let  c,  /,  f,  be  the  number  of  Prop.  1. 
the  faces,  solid  angles,  and  edges  of  a  solid,  bounded  by 

Vol.  XXV. — Sl'pplkmext.  Y  polygons 
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polvgDils  of  (lie  ilcnomiiiation  n ;  aodlct /xlcnntc  fhc  number 
of  t\me  polygons,    wlilch  bourid  each  solid  angls  of  Ihe 

body;  then  Ki>\iaves=~='~~.     For   there  are  c  faces 

atid  each  face  has  n  edges  (DaJ.  3rd.) ;  but  each  edge  is  com- 

inon  to  two  faces  fl)(/,  I.J;  tlieTcfore/=-— .    In  Ukeman. 

ti<rr  there  are  I  solid  anglci,  and  each  aolid  angle  is  boimdud 
by  p  faces,  and  therefore  is  (uuclied  by  p  edges ;  benctt 
—Pj.    n    V    n 


Cor,  lil.  71  c  =  />  (,  and  i 


_;". 


Ccr.^iid.  Knw  let  the  given  hufid  be  a  pymmtd  ondcr 
four  triangles;  atidM^3;  f:=4;  p=3;  because  it  cannot 
be  greater  or  lew  than  3;  hence  ffij)  Prop.  J  s=3x4-^2=B; 
and  by  (Cor.  I.J  (=3x4-r3=-I;  therefore  iu   this  caso 

Prop.  ind.  ir  a  solid  angle  K  (Plate  VIM,  Fig.  6,)  be 
contained  under  p  jilanei,  i7:.  A  K II,  BKC,  CKD, 
D  K  A,  &e.  J  and  the  solid  angle  K  be  cut  off  by  any  plana 
G  J!  M  N ;  the  section  will  l>e  a  plane  hounded  by  p  right 
lines  and  p  plain  angles.  For  0  H  M  N  cuts  each  of  the 
planes  A  K  1),  U  K  C,  &c. ;  because  it  cnts  oil  the  solid 
angle  K;  but  its  intersections  with  these  planes,  if':.  G  If, 
HM,  MN,  NG,B:c.,  are  right  lines  (Euclid  3.11),  and 
any  two  of  them  are  in  tfaesame  plane  (P^uclid  3.11);  there- 
fore they  ai-c  all  in  the  same  plane,  and  their  number 
=p=  the  number  of  planed  containing  fhc  solid  lingle  K  ; 
but  the  number  of  plane  angles  G,  II,  M,  N=the  number 
of  sides  G  H,  H  M,  &c.=p.  Q.  E.  U. 

Cor.  If  the  solid  angle  K  be  cut  off  by  a  currcd  surface, 
the  secfioit  will  b«  a  curred  surface,  bounded  bypcuuet 
and /tangles;  and  this  wilt  happen,  if  all  or  any  of  the 
faces  A  K  B,  &c,,  be  curved. 

Prop.  Srd.  Let  A  B  C  D  K,  Fig.  G,  be  a  solid  bounded 
by  surfaces  of  any  kind,  and  let  c,  /,  s,  be  the  numbers  of 
its  faces,  solid  angles,  anil  edges ;  and  let  one  of  its  solid 
angles,  K,be  cut  offbya  surface  of  any  kind,  GH  M  X ;  tha 
iBCceneiit  of  c  together  with  tha  incrsment  of  (  =  tbo  incre- 
ment 
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jlient  of  f.  For  since  one  soIiU  angle  K  has  been  cutoff,  one  Dcmnnsir. 
nrfacu  (•  11  M  N  has  been  added  lu  the  number  c  (by 
Prop.  2,  and  its  Cor.);  therefore  the  incrsuient  of  c=I ; 
but  G  II  M  N  touches  p  solid  angles  with  its  angles  C,  H, 
U,  N,  by  the  same,  and  one  solid  an);ie  (K)  has  been  cut 
off;  therefore  the  increment  of  (=p— 1;  and  the  incre- 
mentof  c -fthc  iucreinent  of  l=p-.  but  no  edge  has  been 
cut  off;  therefore  the  number  of  the  ed(;eeGH,  H  M,  MN, 
■■<jJG,  has  been  added  tos:  but  this  number  =p  also  (by 
*rop.  •inil.t  Q.  R.  D. 
Prop.  4th.  If  a  solid  of  any  kind,  A  B  C  D  (Fig.  7.),  Prop.  4. 
Iia*o  Any  number  of  its  solid  angles,  as  I},  C,  eut  off  by  a 
surface  of  any  kind,  MK  G  N,  so  as  to  change  the  number 
of  its  faces  ;  the  increment  ofc  together  with  the  increment 
of  f  =  the  increment  of*.  For,  put/=  number  of  linesDcmotuir. 
and  angleg  bounding  the  additional  face  MKG  N;  i:f=;the 
number  of  solid  angles,  B,  C,  &e.,  cutoff:  then  the  re- 
maining solid,  AMKDGN,  has  one  surface  more  than 
the  solid  A  B  C  D ;  hence  the  incrcmen  t  of  c  =  I  ;  but  the 
aurface  M  K  G  .V  touches/  new  solid  angles  in  M,  K,  G,  N; 
and  (/  solid  angles  have  been  cut  away  at  0,  C,  kc, ;  there, 
fofe  the  increment  of  c  +  Ihe  increment  of  t=/+l-d. 
Again,  the  additional  edges  of  the  solid  A  M  K  D  G  N  are/ 
in  number,  being  the  lines  bounding  the  face  M  K  DN;  but 
trhcn  two  solid  angles  are  cut  away,  as  B,  C,  one  edge, 
B  C,  is  lott;  and  in  general  when  d  solid  angles  are  cut 
away,  so  as  to  increase  the  number  of  faces  belouging  to 
tbe  new  solid,  A  M  K  D  G  N,  d~l  edges  arc  lost ;  bence 
the  increment  of  s=f+ 1  -  (/.  (J.  K.  1). 

Prop.  5/h.  Lot  c,  /,  i,  denote  the  number  of  faces,  solid  Prop,  5. 
angles,  and  edges  of  any  solid  whateTtr,  Bndweha»e  the  fol- 
lowing general  expression;  c-\-i-~%:=s.     For  let  the  solid  Detnonii^ 
,       AMKDGN  be  eut  by   one  operation  from  the  tctrae- 
HAron  A  B  C  O  (Fig.  7),  or  the  f^olid  A  B  C  D  G  II  M  N 
^^■Fig.  S  )  be  formed  by  repeated  operations  from  a  similar 
^^knre ;  both  of  which  supposition;  are  possible  (by  Jr.  ^nd): 
tben  the  sum  of  the  additions  made  to  c  and  I  by  one  or 
Mveral  operations  is  equal  to  the  addillon  or  additions  made 
in  the  same  manner;  iherefurc  the  difference  of  c-f/ 
I  1  in  ihu  tetraedron  is  equal  t«  the  same  difference  in 
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<iie  solid  ABCOGHMN,  or  anjr  other  solid;  that  ($ 
s      c+l-tsff,  (bjCbr.lK,  Prop.  1.)  Q.  E.  D. 

FMp.  6L  Arop.  dih.  Let  A  B  C  D  (Fig.  5)  be  n  solid  boaoded  by 

-    poljgons  of  the  same  denomiaation ;  pat  n  =  the  nambor 

-of  sides  of  each  poljgon ;  p  =  the  number  of  polygons 

wbldi  tonch  each  soUd  angle:  theQcs4/»'-r'3p+2«i— up; 

'^•WMttv^  /  =  4i»-r«jH-««-«P;  #=«iijJ-r-2/i+^ii-iip.  For 
gssne^l^spt-^t  (Prop.,Ut.)=c+t-^  (Prop.  Sth.); 
Bnd/=:iic-r/'csj»f-r»  (Cor.  1,  Prop.  IJ;  therefora 
nc-rlKsjc+iic-i-p— 2;  hencec=4p-r2p+2Vt— up:  again 
pt'T^s^i'^nxt'-^;  Md  lb=4  fi-r^  px2  n— n  p;  again 
jp  f-f-2^  <-Hi+/— IK ;  and  /zr4  fi-T-2  p+2  «— Ji|y;  but 
#KC+f-«s=S  iip-f.9p4-9  n-  ftp.  Q.  E.  D. 

GonL  1.  Cor.  l#l.  p,  which  is  constant  relative  to  any  gftcn  solid, 

denotes  the  nnmber  of  polygons,  which  sarronnd  each 
solid  angle  of  that  body ;  tiiecefore  the  plain  angles  of  these 
polygons  are  equal  among  tfaemsel? es ;  that  is,  the  polygons 
are  ordinate  fignres  (by  Drf.  2fu/.)»  ^^^  ^^  precedbg  pro- 
position refaites-to  the  rq^lar  bodies  only. 

Gonl.  S.  :  Cor.  ttuL  If  there  be  two  regular  bodies,  one  of  which 
Is  bounded  by  ordinate  polygons  of  the  denontlnation  n^ 
each  solid  angle  of  it  lieing  contained  under  p  planes,  and  the 
o^her  is  bounded  by  polygons  of  the  denonunationp;  each 
solid  angle  of  it  being  contained  under  n  pianos  ;  c  in  the 
former  =  <  in  the  latter;  and  c  in  the  lat(er=r/  in  the 
former ;  but  »  is  the  same  in  both.  This  is  evident  from  the 
equations  in  the  proposition. 

Corol.  5.  Cor.  3rd.  2p-|-2  n^np^  the  common  divisor  of  the  three 

preceding  equations,  is  equal  to  one,  or  greater  than  one ; 
but /I  is  at  least=3  (Euclid,  Ax.  10,  Bk.  1);  also  ;>  is  at 
least  tr  3  (Def.  9,  Bk.  11).  Now  to  find  the  limit  of  w, 
put2  7i+^p— wp=0;  and/fe=2-|-4-rn— 2=0,  tr,  w,  which 

*  giyes  ^7=6  ;  therefore  n  can  only  be,  3,  4,  or  5  ;  that  is, 

the  regular  bodies  are  bounded  by  triangks,  squares,  and 
pentagons  only. 

Corol  4.  Cor.  4th.  Put  «=3  (and  by  prop.)  /=12       6  p;  hence 

p  =  3,  4,  or  5 ;  put/;=3 ;  and  c=:4 ;  /=4  ;  .fr=6,  the  pro- 
perties of  a  tetraedron;  put  tk=zI;  and  /=16-f"8— 2p; 
c^  p=:3;  css5;tz=S'f  now  put  nzi3,  pr:4 ;  andcz:8;  tzz6; 
the  former  of  these  is  the  cube ;  and  the  latter  the  octae* 
dron;  and  iZZl^  in  both  cases  (by  Cor.  2.)     Put  rczSj 

and 
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and  f  =  20-M0-3p;  hence  pzzS;  c=12;  ^  =  20;  put 
/>  =  3;  It  =  5;  thcnc  =  20;  /=:12  bjCor.  2;  the  former 
of  which  is  (he  dodecaedron,  the  latter  the  icosacdron;  apd 
*=:30  in  both  (by  Cor.  2.) 

Prop.  7th.     The  sum  of  the  plane  angles  bounding  the  Prop.  7. 
solid  auglos  of  a  regular  body  =  8  np-^ltp-^^p^^in—np. 
For  the  sum  of  the  plane  angles  belonging  to  each  face  of  D^monstr. 
the  bod)=^Fi— 4  (Euclid  32.1) ;  but  there  are  c  faces; 
therefore  the  wholesum  =2  It— 4xc;   andc  =  4/i-i-2p+2» 
— n/?;  therefore  &c.  Q.  E.  D. 


ir. 

Invention  qf  a  Homograph^  or  Meih^d  of  Communication 
by  Signals^  on  Sea  or  Land.  By  Lieutenant  James 
Spratt,  of  tlie  Royal  Navy*. 

SIR, 

VV  ITII  this  you  will  receive  a  truly  ingenious  invention  Anecdote* of 
of  Ivcut  James  Spratt,  of  the  Royal  Navy.     This  ga^-^ant ^^^^^^^^^n  ^ 
olTiccr,  in  the  glorious  action  of  the  combined  fleet  at  Tra- 
falgar, on  the  21st  of  October,   1805,  was  on   hoard  his 
Majcsty-s  ship  Defiance.     When  engaged  within  pistol  shot 
with  a  French  ei^hty-i^iin   shjp  called  TAiglc,  he  plunged 
into  the  sea,  swam  to  the  enemy's  stern,  and  entered  the 
gun-room  port  alone,  made  his  way  courageously  througl^ 
the  (liri'erent  decks,  and  succeeded  in  mounting  the  enemy's 
poop,   whore  placing  his  baton  the  point  of  his  cutlass,  he 
called  out  to  his  imen  to  join  him.     In  attempting  to  haul 
down  the  French  colours,  he  was   attacked  by  several  of 
their  grenadiers,   wbom  he  repulsed  w  ith  success.     He  was 
soon  followed  by  several  of  our  jolly  tars,  and  in  the  act  of 
saving  the  life  of  a  French  officer  who  cried  out  for  quarter^ 
^,  musket  was  K-velled   by  a  Frenchman  at  his  own  breas^ 
which   he  fortunately  struck  downwards,  but  his   leg  was 

*  Tramact.  of  tli<?  Society  of  Arts  vol.  xxvii,  p  103.    The  sil- 
\t^  medal  was  voted  to  Lieut.  Spratt  fir  this  invention. 

fractured 
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fractured  by  tlie  shot;  he  artcrwards  fought  (wo  of  the 
eiiemj  on  hia  koeeii,  who  were  quickly  dispatched  by  hii 
companiDns,  and  the  French  ship  soon  after  struck.  More 
particulars  of  this  transaction  arc  recorded  in  the  XV  to. 
lumetif  the  Naval  Chronicle,  page  193.  I  have  the  plea- 
sore  (o  add,  that  Lieut.  Spratl,  after  a  tedious  illness,  has 
KcoTcrcd  the  use  of  his  leg,  and  now  haji  the  command  at 
the  signal  post  atTeignmouth,  anxiously  wishing  to  be  afiain 
enpluyed  in  more  actiTe  lervice  against  (he  enemies  of  his 
country. 

I  have  taken  the  liberty  of  sending  this  communication, 
and  the  account  of  his  inrention,  unknown  fu  him,  know, 
ing  that  IhcSociety  of  Arts  kc.  U  generally  disposed  lo  en- 
courage merit  in  tweiy  rniik  and  situation  whercTtr  found. 
M.S. 

,f  ThiB  new,  ea-'iy,  and  useful  code  of  signals  is  to  he  per. 
formed  with  a  white  pocket-handkerchief,  to  bo  held  in  dif. 
fcrent  positions  with  the  body.  Plate  VMI,  Rgure  1,  A, 
with  the  doited  line»,  exhibits  the  whule  of  the  numcr^  ho- 
mograph signals  at  one  tiow,  (see  tfau  positions  that  tho 
handkerchief  is  hr Id  in,  and  the  figures  marked).  The  Srst 
position  from  the  right  foot  to  tho  right  hand  it  No.  1,  th« 
others  No.  2,  3,  4,  5,  6,  7,  8,  9,  and  0,  follow  in  succes- 
sion. When  milking  I,  5,  9,andO,  the  handkerchief  should 
be  held  by  the  diagonal  corners,  as  generally  prepared  for 
wearing  round  the  neck. 

For  making  3,  3,  4,  6,7,  8,  the  opposite  sides  of  the 
handkarchief  should  be  gathered  in  each  hand,  (he  near  ex. 
trcmity  of  the  handkerchief  to  be  held  by  one  hand  to  the 
point  of  the  shoulder. 

In  working  the  homograph  the  body  should  be  erect,  the 
positions  steady,  the  handkerchief  to  be  held  well  in  front 
of  the  arms,  and  facing  the  person  to  whom  you  arc  to  im. 
part  your  intentions. 
1  The  best  place  for  showing  signals  from  a  ship  is  in  the 
I  chains,  or  on  a  lower  deck  port,  as  the  while  handkerchief 
eihibita  a  greater  contrast  wilb  the  black  sides,  and  is  of 
course  better  discerned.  When  on  shore,  they  should  be 
made  fron  the  side  of  a  green  hill,  or  in  front  of  some  thick 
foliage,  •r  hedge,  or  dark  wait. 

The 
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Ttie  positions  intended  to  compose  the  nutnber  of  signals  Mr^thnd  of 
should  be  muUe  iu  succession,     The  person,  to  whom  a  iig-  """B  " 

nalismade,  shoalil  naTe  his  hanilkcrchief  horizontally,  to  

convince  yon  that  it  is  understood. 

When  the  positions  which  compose  (he  numljer  of  your 
signals  are  liiiished,  you  are  to  wutb  your  handkeichief  in 
like  manner.  For  eiample,  persons  who  make  use  of  the 
homograph  should  arrange  in  their  separate  books,  or  from 
ft  telegraphic  dictionary,  CTcry  question  and  answer,  which 

»|B3y  occur  to  them  on  any  subject,  oa  there  is  no  limllaliun 
to  the  numbers.  If  the  number  aflised  to  your  communi- 
cation be  10(K),  you  arc  first  to  make  position  N^o.  1,  and 
^cep  it  so  until  your  consort  answers  it  by  waring  his  hand- 
l^ercliief,  which  informs  you  that  it  is  understood  ;  ihi^n  you 
■re  to  make  the  0  three  times  distinctly,  as  shown  at  lignre 
A,  each  0  to  be  kept  up  unlit  answered  as  bofore.  Now 
your  signal  being  made,  wave  your  handkerchief,  which  in. 
I         forms  your  consort,  that  he  is  to  refer  to  his  book  for  Ihs 

» purport  of  the  signal  No.  1000,  which  may  either  refer  to 
a  distinct  word  in  dictionaries  numbered  alike,  or  to  a  whole 
tentcncein  conversations,  premeditated  and  inserted  in  books 
formed  for  the  iinrpose. 
When  you  wish  to  commence  a  communication  by  signals, 
you  are  to  displ.iy  Ihi^  handkerchief  in  the  manner  shown  at 
6g.  B,  which  is  called  thcMgnalof  attention,  and  your  cun. 
sort  is  to  display  his  in  rslurn.  The  person  who  displays 
frst  has  a  right  to  begin  the  communication,  and  (o  pre- 
vent confusion,  it  is  to  be  displayed  at  the  commGnccment 
of  ciery  signal. 

If  by  any  accident  your  attention  should  be  called  ulT', 
and  you  did  not  comprehend  (he  whole  of  a  signal,  by  hold- 
ing the  handkcrchiuf  as  in  fig.  C,  you  may  demand  a  rei>e- 
tition.  This  signal  is  cnllt-d  the  repent.  Fig.  D,  shows  the 
followini;  signals,  by  twisting  the  handkerchief  regularly 
',  fonnd  one  of  the  arms,  and  holding  it  in  one  of  llie  posi- 
I  tions  marked  I,  2,  3,  4,  tIz.  No.  I,  ifRrmativH;  No.  2, 
I  pegatiic;  No.  3,  intetrogatiTej  Ko.  4  to  auuul. 


328 


comnmicAtiov  bt  sioirAu. 


Bttaof  tiM 

IttfCQtlllll* 


Virihle  at  the 
dtauMof  4 


Ibnrloai 


SIR, 


I  AcxHoifLEDoB  016  rccdpt  of  yovr  letter  reipeedng  my 
konogntph,  and  beg  lea?e  to  eiprets  tbe  high  tense  I  eater- 
tiin  of  its  haTing  been  noticed  bj  so  distingaished  tn  iosti. 
tntion  lu  that  of  the  Society  of  Arts,  ftc.  I  am  positively 
tbe  first  inrentor  of  it,  and  I  pat  it  in  exeeution  at  theeom- 
menoement  of  tiiis  war,  onboard  his  Majesty's  ship  Defiancoi 
eovmanded  by  P.  C.  Durham,  who  did  me  the  honour  to 
expresa  his  approbation  of  it,  and  promised  to  bring  it  to  the 
aotice  of  his  Royal  Highness  theDake  of  York ;  bat  haTing 
Ike  honour  of  getting  a  fractured  leg  in  the  battle  of  Trafal« 
gar,  I  was  prertoted  from  getting  attention  to  my  Ijmno* 
graph. 

I  hare  freqnentiy  conrersed  in  this  manner  with  my  mess* 
nates  at  Spitiiead,  from  the  green  ramparts  at  Portsmouth, 
and  from  Plymouth.  Sound  to  the  Hoe,  which  is  still  a 
greater  distanee.  The  oouTersation  may  be  carried  on  at 
the  distance  of  four  miles  by  a  common  telescope. 

The  TarlottS  uses  to  which  the  homograph  may  be  applied 
atany  moment,  without  eipense,  will  not  fail  to  attract  the 
BotloB  of  persons  of  discernment.  In  actire  military  ser. 
Ticeit  will  be  found  very  Important.  It  will  be  found  use- 
iful  to  naral  captains  lodging  on  shore,  who  may  thus  com. 
municate  any  orders  with  ease  and  accuracy  to  the  com. 
mandhig  officers  of  their  ships  at  anchor.  Passengers  on 
board  ships  in  fleets  may  keep  up  a  constant  and  friendly 
intercourse,  to  console  themselyes  for  the  tediousncss  of  a 
long  Toyage;  and  the  conn  try  gentleman  may,  at  a  moment's 
warning,  summon  his  neighbours  to  the  sports  of  the  field, 
or  to  the  hospitable  board. 

If  my  homograph  should  meet  with  the  approbation  of 
the  Society  of  Arts  &c.,  and  tend  to  the  good  of  the  com- 
muoity  at  large,  I  shall  be  highly  gratified. 

I  hare  the  honour  to  be. 

With  respect  and  esteem. 

Sir, 

Your  humble  servant, 

Teignmouth  Signal^Post,  JAMES  SPRATT. 

Dec.  ^6thy  4  808. 

The 
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^rOWML■»ICiTIOX  BY  SIGNALS. 
Till*  fullowing  Cfrtificales  were  recciTcd  from  Lieut.  Certificate*, 
laiirille,  H  S.;  LUut.  Tayier,  R.  N. ;  Mrs.  SpraK,  of 
irlint;toii-lloi»e;  anil  31bs  Taylers,  dauglilers  or  the 
lyor  of  DevUos. 
1  do  heryby  ccrlify,  that  hi'iiig  at  RyJc  in  tlie  Isle  of 
1Vis:ht  in  the  siimmir  of  the  ymr  1806,  1  frequently  con- 
versed ^ith  Lieut,  ^pralt,  by  means  of  the  homograph  ia> 
rented  by  him  ;  and  pr'-tions  to  the  battle  of  Trafalgar, 
iJent,  Spratt  convi^rced  in  this  way  with  many  ollicers  at 
Gibraltar.  I  also  certify,  thai  I  haTi-  heard  from  officers  of 
the  Brest,  Cadiz,  and  KI  toiler  ran  ean  fleets,  that  Lieut. 
Spratt  was  the  iiiTentor,  and  the  lirst  person  who  made  use 
of  such  invention.  Given  under  my  band  thin  lOth  day  of 
Jvi.  1809. 

tj.  N.  TAYLER, 
Lieut,  of  liis  Majesty's  ship  Spencer. 
We  the  andersi^ned  do  hereby  certify,  that  being  al  Ryde 
In  (he  Ibic  of  Wi^lit  in  the  summer  of  the  year  1806,  ue 
did  frequently  see  Lieut.  Spratt  of  the  Royal  Naiy  eon- 
rersing  from  the  shore,  by  means  of  the  homograph  invented 
'  '  Y  liiin,  wilh  Lient.  J.  N.  Tajicr,  then  on  board  his  Ma- 
tsly's  ship  the  Leopard,  lying  at  Splthoad.  Aan  Tayier 
Fnrdicr  saith,  that  she  wiih  many  others  saw  it  used  with 
peat  success  at  Teignmouth. 

Witness  onr  hands,   Feb.  2d,    tSOO. 


JUHT    TATI.ER, 

Ans  Tayi.er, 
Makgaret  SrnATT. 


f  DcTJie 
i  WilU. 


I 


This  U  to  certify,  (hat  I,  George  GlanTJIIe,  Lient.  of 
Be  Royal  iVary,  saw  Lieut.  Spratt,  then  master's  mate  of 
pie  Defiance,  conversing  by  means  of  a  homograph  from 
the  ship  Defiance,  with  Lieut.  Xicholas  on  board  the  Malta, 
BIX  or  eight  months  prcrinus  to  tlie  Trafalgar  action,  and 
that  Ihcy  seemed  perfectly  to  understand  each  other  by  the 
a  given. 

Witness  my  hand  tills  30th  day  of  May,  1809, 

GKORGK  GLANVILLE,  Lieut.  R.N. 


in.  Descriptio', 


Dcieription  of  an  improved  File  for  Receipt)  and  Lcller 
i(y  RiciJABD  White,  Esq. ^  of  Bsscx-SCreet*. 

SIR, 

1  SEND  herewith  the  model  of  a  file  for  papers,  which  I 
Ihink  will  be  found  prcforable  to  any  in  cammon  use.  A 
d  TODchur  cannot  be  disengaged  from  the  commoa  file,  with, 
out  defacing  it  by  cutting  it  off,  orbj  remoTing many  others 
to  get  at  it ;  and  to  return  It  (o  iu  proper  place  is  attended 
with  more  tronble  and  i n con Tuni once.  All  this  is  aroidcd 
by  the  conliivtinee  in  the  lilu  now  sent,  the  wire  of  which 
is  passed  through  a  cylinder,  and  fastened  by  a  scraw  at  iIlk 
bottom. 

Your  Tcrj  humble  serrant, 

RICHARD  WHITE. 

Explanation  of  Mr.  While's  improved  Lcller  File,  (u  shawH  i 
in  Plate  Via,   Figs.  2,  3,  4,  5. 

This  inTcation  consists  of  a  metal  tube  a,  fig.  3,  with  r 
convex  circular  plate  soldered  lo  i(s  lower  end,  to  keep  the 
papers  from  slipping  otf  the  file,  and  having  attached  to  its 
nnder  side  a  piece  of  metal  b,  fig.  4,  with  a  screwed  hole  in 
it,  to  receire  a  screw  on  the  end  of  the  wire  c,  fig.  5,  the 
other  end  of  (be  wire  being  formed  into  a  hook,  sharpened 
at  its  point,  to  receire  the  papers  as  usual. 

When  any  paper  is  wanted  to  be  taken  off  the  file,  (in- 
stead of  taking  off  those  above  it,  which  cannot  be  replacetj 
Again  without  much  loss  of  time  and  trouble,  or,  which  is 
still  worse,  tearing  it  off)  the  uppermost  papers  arc  to  be 
slipped  up  towards  the  top  of  the  wire  c,  which  must  be 
unscrewed,  and,  with  the  papers  upon  it,  rcmared,  as  shown 
in  fig.  5;  the  paper  wanted  may  then  be  taken  away,  the 
wire  replaced  agun  into  its  tube  «,  and  screwed  fast,  antt 
the  other  papers  drawn  down  the  tube  as  before.     The  up> 

•  Transact  of  the  Society  of  Arts,  vol.  xwii,  p.  110.  The 
silver  medal  was  voted  to  Mr.  White  for  this  iuveiitiou. 


per  end  of  the  lube  a  ghuuld  be  made  conical,  and  its  ed^s 
sharp,  the  better  to  sitfTcr  the  papers  to  pats  orer  it.  A 
n  of  the  tub*  and  female  tcrew  b  beneath  is  shown 
Mparately  at  fig,  4.  The  papers  are  shown  in  fig,  2,  in  Iho 
dtuafioa  they  are  commonlj'  placed  upon  the  cjlinder,  with 
!  wiihiu  the  cylinder. 


IV. 

»  Rcspiralhn.     %  IVii.lum  Aliev,  Esq.F.R.S,  a,ui 
William  Hasledine  1'epys,  Esq.,  F.R.S. 

(Concluded  from  p.  301.) 

First  Experiment  with  jfliiiogp/teric  .iir. 

L  HE  Guinea  pig  was  placed  upon  the  stand,  and  the  ap-  Atmiwphrri 
'  pBratus  arranged  as  represented  iti  the  plate:  ?50  cubic *'q"'''.^ 
inches  of  atmoi^phoric  air  were  admitted  into  the  mercurial 
gasometer  communicating  with  B:  the  gasometer  coramunu 
eating  with  C  was  i]uile  empty,  the  apparatus  being  irJed 
was  found  perfectly  air  tight,  and  the  whole  quantity  of  air 
3t0  cubic  inches. 

The  cocks  H  and  I  beini;  opened,  gentle  pressure  was 
made  upon  the  glass  of  gasometer  B,  so  as  to  cause  the  air  to 
pass  through  A,  which  consequently  drove  an  equal  porlion 
through  the  tube  C  into  the  empty  gasometer;  a  quarter  of 
aji  hour  was  employed  in  passing  the  gas,  which  measured 
exactly  250  cubic  inches  in  (',  so  that  thefe  was  no  alter- 


ation of  volume;  the  cocks  11  and  1  wei 
the  respired  air  being  examined  by  the  i 
parts  were  found  to  cuntuin 

5  carbonic  acid 

^r  16  oxigca 

^^B  Til  azutu 


'  closed, 

iieiJiods, 


100 


As  the  air  after  the  expsriment  had  cipcricneed  r 
of  volume,  and  as  it  eonlaincti  thesamc  propor' 


oallcraliuR 
iunof  uiolp 


,  this  kub^tance  had  remained  \\\\ 


titcred. 
But 


f. 


I 


1"" 


r 
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I     ■ 


Summary. 


OH  BnmAnoir. 

Bat  15*M  eaUc  indiai  of  oiigea  limd  been  conferted  IqIq 

carbonk  add  gag . 

100  :  5  :  :  810  t  16-50* 

Summmry  of  the  gji^periment. 

W)    4Sf        310  310        ^    15*5  0*62     35mio. 

■ 

Exfgrimeni  IL    Jimospheric  Air. 

j^  a.  .    The  eiperimeiit  wai  rcfieated  in  e^aptly  the  same  manner ; 

tiie  animal,  except  frqm  confineiiient,  appeared  mif^h  atliii 

caie  all  the  ((me.    The  air  after  the  experiment  contained  in 

(OO  parti 

5-5  carbonic  acj4 

15*5  ozigea 

79    aiote 

■ 

100 
Here  fhe  proportions  of  aiote  were  nndisturbed,  and  17*0i 
jCiibie  inches  of  carbonic:  acid  procored. 

'    100  :  5*5  :  :    310  :  17-05 

Summary  of  (he  Experiment. 

-,      '  t»,-      Tu— «    AtmoB.  air    Air  after      Carb.  acid  Carb.  acid       -r?^. 

Summtry.  Bar.    Therm,    jn^pi^j.  Kxperiment.    found,     per  minute.    ^*"™^- 

29-66    38<^.       310.  310         17-05       0-68        25miQ. 

Experiment  III,     Atmospheric  Air, 

Exp.  3,  *r^^  apparatus  being  arranged  as  before,  we  kept  the  pig 

in  the  glass  A  for  one  hour,  and  during  that  time  passed  1060 
cubic  inches  of  atmospheric  air  through  it,  which  measured 
■  1061  :  portions  of  the  respired  gas  had  been  preserved  in 
the  mercurial  bath,  and  the  usual  trials  made  upon  the  mix. 
ture,  which  was  found  to  contain  5  parts  of  carbonic  acid 
in  erery  100,  or  53  cubic  inches  in  the  whole  quantity;  the 
azote  was  unaltered;  100  :  5  :  :  1060  :  53. 


Summary  of  the  Experiment, 


Atmos.       Air 

Carb. 

Carb.  acid 

Barom.  Therm. 

air  before    after 

Increase. 

arid 

per        Time. 

expt.      expt. 

found. 

ipinutc. 

29-8      560 

1060.     1061 

1 

53 

0-88       1  hr. 

Experiment 


ov  mnrxRATioir.  ggg^ 

Experiment  I V.    0$dgm  Gtu, 

The  pig  hitherto  employed  wm  pat  into^tfae  j^«m  tend  Esp.  4.  vi^; 
A,  which  with  the  tube  coataiaed  60  cubic  inchei  of 'atmos*  ^f%*nfH. 
pheric  air ;  250  cubic  inches  of  oiigen^  conlainlog  5  per  cent 
of  azote,  were  admitted  into  the  gaiometer  communicating 
If  ith  B,  and  during  a  quarter  of  an  hour  were  made  to  jpaie 
slowly  through  theTcsseli  in  which  the  animal  was  ooafined| 
to  the  empty  gasometer  communicating  with  C,  where  it 
measured  exactly  250icubic  inches^  a  portion  was  preserved 
m  Ae  mercurial  bath  for  examination,  and  the  gasometer  B 
was  replenished  with  950  cuImc  inches  of  the  same  oxigea; 
this  was  passed,  in  about  the  same  time  as  before,  through 
A  into  gasometer  C,  irhen  it  measured  M8  cubic  inches. . , 

950  cubic  inches  more  of  the  oxigea  were  now  admitted 
Into  gasometer  B,  and  passed  in  the  same  manner  through  A 
into  G,  where  they  measured  %49» 

The  gasometer  B  was  for  the  fourth  and  last  time  sup. 
piled  with  250  cubic  inches  more  of  the  oxigen,  which  were 
passed  as  before,  through  A  into  C,  during  about  a  quarter 
of  an  hour,  and  then  measured  349. 

The  pig  had  remained  in  the  Tcssel  one  hour  and  twelve  R«saitg. 
minutes;  it  did  not  appear  to  have  suffered  in  the  least;  por. 
tions  of  the  respired  gas  were  saved  from  each  of  the  gaso. 
meters,  and  examined  as  usual. 

Cubic  Inchps.        Contained  in      Carb.  Acid.      Oxigciu      Azote.  ^ 

100  parts. 

No.  1.     250    Carb.  acid       8        20  , 

Oxigea  66  165 

Azota  26  65 


100 


No.  2.     248    Carb.  acid     10        24*80  < 

Oxigea  78  193-44 

Azote  12  29*76 

100 


Ne.  S. 


OK    RESPIRATIOS. 

Cubic  [ticties.         Cnnia!iitil  in       Carb.  Acid.       Oxijni.      Aiote. 
100  pjn*. 
No.  S.     449    Carb.  acid      10         2490 

Oxigen  80  199-20 

Awto  10  *l'90 


N».  4.     SW    Carb.  acid      l-i 
OxigcH           79 
Aiote               fl 

2988 

196-71 

22-41 

100 

Oxigni           79 
Azote               g 

7-20 

47'40 

b-45 

1056                       100 

I  OB -78 

801-75  J47-52 

Total,  gai  before  cxpcrinicnl, 
after 

1060 
1056 

DcJSciency, 

^ 

Cidculalhn  fo 

1-  Oxigen. 

CtTcnlaihiD  foe     Wp  do  not  calculate  upon  the  tube  from  gasometer  B, 
*"'"*'  because  it  is  always  in  liietaiue  tialu  aftur  llic  i-xjierinient  a» 

1000  cubic  inches  of  oxtgen  containing 

5  per  cent  aiotc,  consisted  of  950  pure  o.tigen 

60  atmospheric  air  with  the  pig,  and  in 

tube  C,  containing  21  per  ceutoxigen         12-60 

Total,  Dxigcn  before  experiment,       902-60 
O.iigcu  found  after  experiment,  801-75 
Ditto  in  carbonic  acid  •         100-78 

908-53 

Oxigea  missing,  54-07 


335 


Calculation  for  Aiotc, 
■hes  contaiaing  5  per 

50 
■,  containing  79  per  cent    47-40 


Total  azote  before  cupertment, 
Dilto  foiiud  after  Bipertmcnt, 


97-40 
147-32 


locrra^e  of  azote,  50-12 

I  increase  of  azote  was  much  more  than  equal  (o  the 
cubic  contents  of  the  animal's  body,  the  dcBclency  of  4 
cubic  inches  was  doubtless  oxigeo  absorbed. 

^  Summary  of  the  Eipen'ment. 

Bar  'llierm  Oxigen.  Sic.  Gas  after  Deii-     Si 


sff-oa 


57" 


Carb.  add  Carb.  acid 
found.  jier  niiii. 

tiOS  1-48 

■1 


1060 


Time. 
Ih.  ISm. 


54-07 


Azotf 

added. 
50-12 


KxjierimcTit  V.  Oiigen, 
Id  this  eTperimeiit  wc  employed  a  smaller  pig,  trlikh  oc.  E 
ipicd  the  space  of  33  cubic  inches,  and  onr  object  was  lo 
eep  him  for  the  same  length  of  time  in  asmallcr  quantity  of 
gas,  we  therefore  only  used  7S0  cubic  inches  of  oiigen,  be- 
tide the  common  air  contained  in  the  glass  A  and  tube, 
araumiting  lo  GO  cubic  inches.  The  Grst  350  cubic  inches 
were  paused  through  the  glass  A  into  C  in  31  minuter, 
where  it  appeared  to  hafe  undergone  no  alteration  of  to. 
lume;  350  cubic  inches  more  were  pasned  during  the  ne\t 
23  minutes,  and  these  measured  343  in  C;  the  last  250 
were  pasEcd  in  34  minnles,  and  the  volume  remained  unal. 
tered.  The  animal  did  not  appear  to  sulFer  the  slightest  in- 
cept froiD  the  coafincmeDl. 


■  Stale  of  llie  Gas  before  RetptrcUion. 

Ox  i  jni .  A  (ote. 

66  cubic  inches  of  atmospheric  air,        =      13'86  52'14  S(»(e  of  the 

T50  oiigen,  containing  5  per  oent  aiote,  =  712-50  37-50  ^Jj^^j'"'"*" 


total  consisting  of 


72£i  36     89-61 


«f   H 


ON  as^iiuppoir. 

iTbe  oxlfen  was  tried  before^  aij  well  as  after  theexperiinevt, 
and  both*  the  retalts  agreed  perfectly  with  each  other.  We 
BOW  cxamioed  portions  of  gas  preserred  from  the  three 
giioaietersy  widi  line  water,  and  the  tests  for  oxigeo* 


« 


Tfane    Coimioed  ifk  .■  ^ 
mlB.       100  lufts. .   ' 

NO.KS50.  S4    Carb.  acid^' 9*^    23*75 

OxigeOi     60*5 

Axote,       30 


Caibonic    Oxigoa.    Aiote. 

acid. 


Ko.  2.  248.  2S 


100   * 

Carb.  add,  0-5    23*56 
OxIgCD,     81 
Axote,         0*5 

100 


151*25 


7i 


200-88 


23*55 


Ko.  3.  250*  24    Carb.  add,  10 

Oxigeo,     82 
Azote^         8 

100 
M  with  p!g,  as  No.  3. 


25 


205 


20 


6-60     54*12       5*28 


i(14      71 


78-91    611-25  123*84 


ralnjTation  for 


OXIgcll. 


Calculation  for 


CalcifTaiion  fgr  Oxigen. 

Oxigcn  before  the  experiment  -         726-36 

Ditto  afttT  ...         611-25 

III  carbonic  acid         ...     78*91 

690-16 


Loss  of  oxigen  36*20 


Calcuiation  for  Azote. 

Azote  found  after  experiment 
DiUo  before  experiment 


123-84 
89-01 


Increase  of  azote     34*20 


Summarif 
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Summary  of  Ike  Experiment. 


56» 


81S 


5»5  »ftef 

Drfci. 

Carbonic 

K.xpt,. 

cncy. 

Acid  found 

814 

2 

78-Bl 

Cub^ 


Ojtifen 


u«  of  nU 


B'  I'll  1    11  90-30  34'20 

*  ^e  qnantity  of  azote  added,  of  oiigen  missing,  and  of  car- 
bonic acid  rarincd,  were  smaller  than  in  the  last  esperiment ; 
bat  the  animal  in  this  inatancc  was  smaller,  as  well  as  (he 
qoaniiiy  of  oxigen  passed  tlirough  in  a  given  lime. 

In  this  case,  as   in  the  liuoian  subject,  tlic  increase  of'"' 
azote  takes  place  principally  in  the  early  periods,     The^^i 
whole  azote  cunlaiiied  in  the  66  cubic  inches,  confined  withni" 
the  pig,  was  only  5^'I4;  but  supposing,  which  perhaps 
was  not  the  case,  that  the  68  of  common  air  were  expelled 
by  the  first  350  cubic  inches  of  oxigen,  we  should  hare 

k»  250 
less      66 


184  of  oxigen, 
containing  5  per  cent  aioie,  or  S-30  cubic  inches;  thette 
added  to  the  53-14,  would  make  61-34  of  azote  to  be  found 
io  the  first  gasometer,  of  respited  f^as,  but  wo  detected  7S, 
so  that  eren  on  this  supposition  13'66  of  azote  were  added 
in  the  first  twenty-four  minutes. 

The  azote  contained  in  the  second  gasometer  before  rcspl. 
ration  was  13-SO  cubic  inches,  but  after  it  had  been  respired 
for  twenty.three  minutes,  we  found  23'7S,  or  an  increase 
sf  1 1  -U  azote.  The  azote  contained  in  the  third  gasome. 
ter,  before  respiration,  was,  as  before,  12-50  cubic  inches; 
but  after  it  had  been  respired  for  twcnty~four  minutes,  we 
found  30,  or  an  increase  of  7-50  azote. 

Thfi  azote  contaiaed  in  the  66  cubic  inches  was  3-30,  but 
we  found  5-38,  or  an  increase  of  198  azote. 

From  the  results   of  these  experiments  it  seemed,  that  Blood  diipotrf 
when  the  usual  proportion  of  azote  was  not  present  in  the  immn  when'' 
gas  respired,  there  was  a  disposition  in  the  blood  to  give  >n  deHcient 
oat  a  ccrUin  quantity  in  exchange  for  an  equal  volume  ofP™'""'""' 
*  •sigen,  and  we  resolved  to  try,  whether  this  circumstance 
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enhidrogoD  waa  BubsUluted  far  «zflte.  We  , 
accordin^ily  made  b  mixture  conuiaiog  22  per  ceiH  oxigen,  ' 
■nd  78  bidrogen.  •. 

Experiment  6.     Ili'drogen  nnd  Origen, 
The  pig  eniployedin  the  Ust'expprimcnt  was  placed  upon 
'  th«  stand  in  the  glass  A,  nith  66  cubic  inches  of  common 
''  ur  as  usual. 

9S0  cubic  inches  of  the  miirture  were  passed  from  tlie  ga- 
BDtneter  communicating  frith  B,  through  the  glass  A,  into 
tire  gasometer  communicating  with  C,  during  sixteen  mi.' 
nutes.  The  animal  did  not  appear  uncs!^}' ;  a  second' 
qnantlty  of  250  cubic  inchei  was  pnsietl  in  scTcnteen  mi- 
nutes and  three  qnarters:  (he  animal  did  not  seem  to  be  in 
ttic  least  Incommoded.  ' 

A  third  quantity  of  250  cubic  inches  was  parsed,  iu  aboDV 
SixtMn  minutes.  ' 

A  fourth  quantity  of  350  cutiic  inches  in  cIbtcii  uiinQta 
and  three  quarters  ;  but  during  this  IJme^  the  animal  became 
very  sleepy,  and  tottards  the  end  of  the  experiment,  Itept 
his  eyes  constantly  shut;  he,  howerer,  appeared  lo  sulTer 
nothing,  and  was  easily  roused  for  a  short  time  by  rapping 
at  the  side  of  the  glass.     At  the  end  of  sixty  one  minutea 
ami  a  half,  he  was  talcen  out,  and  we  found,   that  during 
tliis  time  he  had  produced  60-20  cubic  inches  of  carbonic 
acid  gas,  or  ra.lher  less  than  one  cubic  inch  in  a  minute. 
LcMMtbonle        It  appears,  that  less  carbonic  acid  was  erolTcd  in  this  in. 
Sil"to         ■*■"<»  in  ■  given  time,  than  when  oiigen  was  respired,  but 
oxigni.  tome  circumstances  occurred  to  prercnt  us  from  discoTerisg 

what  change* the  azote  had   experienced:  this  point  was, 
bowcTer,  decided  by  the  following  experiment. 

Experiment  7.     Ilidrogen  andOxigen, 

Exparimeni  7.       Having  miied  hidrogen  and  oxigcn  gases  in  such  propor- 

^i^^^'       tion,  u  that  the  oiigen  should  rather  exceed  the  quantity 

contained  in  atmospheric  air,  we  placed  the  same  animal  in 

I  '  the  glass  A  with  (ttt  cubic  inches  of  atmospheric  air.     350 

cubic  inches  of  the  mixture  were  admitted  into  gasometer  B, 

from  thfl  large  water  gasometer,  and  gradually  passed  through 

th«  glui  A  into  gasometer  C,  during  fifteen  minutes.     The 


WtM 


oil   KUFIXATiaif. 

Ifi^  did  not  appear  noeuy,  and  the  rc^fired  gas  mcaiiiircd 
350  in  C:  a  portion  of  (IiU  was  preserved  fur  Gxami nation, 
which  we  shall  call  No.  1. 

SAO  cubic  lachet  more  of  the  mixture  were  admitted  into 
B,  and  gradually  passed,  as  before,  during  thirteen  miniiles; 
it  measured  350  in  C;  and  a  portion  >>o.  3  was  preserved 
for  etaminalion. 

The  animal  did  not  seem  to  safler  any  inconTeniencc. 

350  cubic  inches  more  of  the  mixture  were  admitted  into  B, 

and  gradually  passed,  as  before,  through  A  into  C  during 

scTcniecn  minutes-     The  animnt  now  became  quite  sleepy, 

Mitnf  did  noi  appear  to  suifi^r  any  thing.     He  was  taken  out 

Itt  the  end  of  forty  minutes. 

^P  At  the  close  of  the  experiment,   (he  remains  of  (he  mix.  R«tidui 
^ture,  which  had  stood  about  an  hour  in  the  lar^e  water  ga.  '"'^'"' 
somcter,    being  examined,  were  fonnd  to  contain  22  per 
Cent  of  oxigen,   and  no  carbonic  acid;  of  the  residual  7B 
parts,  SO  were  mixed  with  10  of  oxigen,  which  had  been 
previously  found  to  contain  3  per  cent  atotc ;  these  30  parts 
being  detonated  in  Davy's  improveil  Volla*s  eudiometer,  by 
the  electric  spark,  were  reduced  to  3  parts;  and  the«e  3 
■lytrts,  being  treated  with  th*c  tests  for  oxigen,  were  reduced 
ktoS  parts,  a  proof  thai  ail  the  hidrogen  had  been  consumed; 
ytX  llie  10  parts  of  oxigen  contained  3  of  azote;  these  de- 
Incted  fron  20  leave  1 .7  for  the  azote  contained  in  td  ptkrts 
^f  the  residuum  78. 

20tl.7!:78:«'8 
The  mixture  cmploy«d,  therefore,  contained  in  efery  100 

22  oxigen 
6-6  azote 
71-4  hidrogcn 

100 

We  next  examined  the  cas  which  had  been  respired. 
No.  1.  250  cubic  inches  respired  during  fifteen  miautcs.    G«  1, 
100  parts  subjected  to  the  action  of  lime  water  in  Pepys*  ""'"*' 
eudiometer,  were  reduced  to93'5;  and  these  by  (ho  tests 
for  oxigen  were  farlher  diminished  to  77.     20  parts  of  this 
■TT  iK'ing  mixed  with  10  of  oxigen  and  detonated,  the  resi. 
Z  2  duum. 


I 


340 


M 


daam,  truted  with  Ac  testt  for  oxigcn,  left  13  parts,  which 
wer«  note. 

From  theie  13      parts 

Deduct  0'3  for  the  azote  la  (he  )0  parts  oxigen 

LeaTes       1 1 -7  for  the  azote  cootaincd  in  30  parts  of 
the  residual  77. 

20:  ll-7::77:45 
t       No.  I  therefore  consisted  in  100  parti  of 
6*5  carbonic  acid 
16-9  oxigcn 
45      azote 
39      hidrogen 

100 

No.  S.  250,  respired  daring  thirteen  minntei;  100 
parts  were  reduced  by  lime  water  to  92-5,  and  these  by  the 
tests  for  axigcn  to  77.  Of  these  77  parts,  20  being  mised 
with  10  of  oxigcn,  and  detonated,  were  dimtuished  to  4; 
and  these  4  being  examined  for  oxigcn  left  3,  which  mast 
be  azote : 

From  these     S 

Deduct  0-3  for  azote  in  the  10  parts  oxigcn, 

Leaves  2*7  for  the  azote  contained  in  20  parts  of 

the  residual  77. 

29:  2-7::  77;  10-4 
No.  2  tbcretorc  coasiiUxl  ia  100  parts,  of 
7'5  carbonic  add, 
15-5  ozigen, 
10-4  azote, 
C6'8  hidrogen, 

lOO 
No.  3.     250,   respired  during  seTenfeen  minutes;  ex- 
amined aa  mboTtf  consisted  in  100  parts,  of 
6     carbonic  acid, 
17     oxigen, 
8-5  azote, 
70-5  hidrogen, 

100 


jring  sleep. 


OS  RtapinATioN. 

The  66  remaining  with  the  animal  at  the  elose  of  the  ex. 
perimcnt  may  Ik  considered  as  lery  nearly  the  same  as 
No.  3. 

In  this,  as  in  the  former  experiment,  we  observed,  that  the  ^f 
ef  olutiun  of  carbonic  acid  was  greatest  at  the  middle  of  the  j, 
time,  but  was  considerably  diminished  toward  the  end,  as  the 
pig  became  ileepy;  it  is  not  improbable  therefore,  that  dur. 
ing  sleep,  less  carbonic  acid  is  evoUcd  than  when  the  animal 
is  exercising  all  its  facnllies. 

When  atmospheric  air  aloncis  respired,  wc  have  uniformly  More  carbonic 
found,  that  the  carbonic  acid  etoUed,  added  to  the  oTigen  "'**  =■">.''"• 
remaining,  exactly  equalled  the  oxigcn  existing  in  the  air  cDnsumed. 
before  it  was  respired;  but  in  (he  present  instance  it  was  one 
per  cent  more,  a  circumstance  which  we  arc  at  present  unable 

.    to  accoDDlfor,  but  it  was  constantly  the  casein  all  tbti  three 

Ltrialt. 

r  Calculation  for  Atole, 

From  the  foregoing  statcmcDt  we  are  enabled  to  ascer-^l=ul«tlon  ^"^ 
Jain  the  quantities  of  aiote,  both  before  and  after  the  ex-  ■"'"*™' 
pcrimeut. 


JiOte  bfjo 
6S  cnb,  inches  atmosphi 
talned  ,'A  or 
(  750 of  the  mixed  g asses  contained 


the  Experiment. 

:  air,  with  the  animal, 

or  49-50 


I  S16  total  gas  employed  101.64 
I.The  total  azote  before  the  experiment  was  therefore  101-64 
I  cnbic  inches, 

Asote  after  the  Experimenl. 

Respited  during 

SM).      15  min.     100  :  45      ::  250  :  1I2'5U 

«50.      13  rain.     180  .-  10-4  : :  250  :  26 

25U.     17  min.     100  :     fi-5  : :  250  ;  16-25 

66-                      100  :    S-5  ::     66  :  4-20 

45  min.    Azote  after  experiment  159*04 

Ditto  before  101-64 

Increase  of  azote  57-40 
Calculation 


DM  UE«lUTtOK> 


1 


CatcuttaioH  for  lUilrcgm. 
Ilidrogen  before    Etperimcnt. 
The  mixture  before  the  impcrimcut  waa  fuund  to  coiitain 
71'4  liidcogcn. 

100  :  71'4  :;  750  :  535-50 
tharefore  Ihe  tutal  quantity  must  be  535-50  cubic  incfact. 

JiiJrogen  offer  F.Tpenment. 
Nu.l.     250  100  :  32      ::  250  -.     80 

1.     250  100  :  66-6  ::  250  :    166-50 

S.     250         100  ;  70-5  ;:  250  :   176-25 
eeiiiAlOO  :  70-5  ::     68  :     46-63 

Ilidrogcn  found  after  «xperimcnt       469-28 

HidrogeD  before  the  < 

Ktto  after  -  -  469-28 

Loss  of  bidrogcn  -  -  66-22 

i  Mwe  nliioftcn       In  this  ex  peri  id  cut,  as  well  as  in  those  with  oiigen,  thr 

Brit  ihnn  in     proportion  of  azote  evolved  was  greater  la  the  early  than  in 

the  latFi  the  later  periods,  and  it  l)cco[nes  interesting  to  contrast  them: 

'  *^  thus  we  kaow  that  52*14     cubic  inches  of  azote  were  in 

Ufll^  Mr  ■'  the  vessel  with  the  animal  at  the 

-    '- -  --  beginning  of  the  experiment, 

a,»d  (hat,  uf  tkeidO  cubic  inclieK 

of  mixed  gases  passed  in  Ihe  first 

fifteen  rainutes,  only  1S4  could 

,  be  expelled  info  gasometer  C, 

(100:6-6::  184: 12-14.)  which 

contained  onty  12-14 

making  together  04*28  of  azote,  which  was  all  that 
could  have  been  expected  in  the  first  gasometer  of  250  after 
respiration,  supposing  the  ahole  of  the  common  air  had  been 
expelled;  bnt  we  detected  112-50,  or  an  incrca».e  of  4S.3S 
cnbic  inchee  in  fifteen  minutes. 

The  second  gasometer,  before  it  was  connected  with  (he 
.  glajM  A,  contained  16*50  cubic  inches  of  azuto;  we  found 
h6weTer  about  26,  and  what  is  remarkable,  in  the  last  ga- 
aoneter  there  was  no  iucrewe  at  all. 

Calculation 
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Calculation  for  Carbonic  Acid. 

250.      15  min.      100  :   6-5   ::   250   :  16-25         CaJciilnioi 

250.     13  min.     100  :  7-5  : :  250  :  18-75        '^"'"'■»=w 

250.     17  min.      100  ;  6      ::  250  ;  IS' 

06.  .        100  :  6      :;     66  :  3-96 
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Tlie  quantity  of  carbonic  add  aToUcd  in  45  rninules  was 
l^ereforc  53-ttO  cubic  inches,  or  at  the  rate  at  1-19  cubic 
Inches  per  minute. 

The  foregoing  experiments  seem  to  prove, 

1 .  That  when  atmospheric  air  ftlono  is  respired,  ctcq  by  General  coi 
in   animal    aubsi^tting   wholly    upon   vegetablea,    no  other 

change  taken  place  in  it,  than  the  eubsfitution  of  a  certain 
portion  of  carbonic  acid  gas  for  an  equal  Tolumeuf  oxigcn. 

2.  That  when  nearly  pure  oxigen  gas  h  rei^plrcd,  a  por- 
tion of  it  is  missing  at  the  end  of  the  expei-tment,  and  its 
place  supplied  by  a  corresponding  quantity  of  azote;  the 

_f  urtion  erulved  in  a  given  lime  being  greater  in  the  early 
k|han  in  the  hfer  periods. 

L    3.  That  the  same  fhini;  takes  place  when  an  animal  is 
1  made  to  breathe  a  mixture  of  hldrogen  and  oxigen,  in  which 

the  former  is  in  nearly  the  same  proportion  to  the  latter,  ai 

azote  to  oxigen  in  atmospheric  air. 

4.  That  an  animal  is  capable  of  breathing  a  mixture  of  78 
parts  hidrogen  and  22  oxigen  for  more  than  an  hour,  with- 
out Eultering  any  apparent  inconTcnience. 

5.  That  the  excitability  of  an  animal  is  much  diminished 
when  he  breaths  any  considerable  proportion  of  hidrogen 
gas,  or  that  it  at  least  has  a  tendency  to  produce  sleep. 

6.  That  there  is  reason  to  presume  an  animal  eroUcs  less 
carbonic  acid  gas  during  its  steeping,  than  in  its  waking 
hours. 

7.  That  the  lungs  of  a  middle  sized  man  contain  more  than 
100  cubic  inches  of  air  after  death. 

These  experiments  haf  e  been  conducted  without  reference  Tlie  facu  nnt 
to  any  particular  theory,  and  indeed  some  of  the  results  pj^^^  " " 
were  so  contrary  to  our  preconceived  opinions,  that  we 
I  fcaTG  been  inductd  to  bestow  more  than  ordinary  attention 
ton  the  subject.     Confident,  faowercr,  that  all  those  who 

repeat 
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repeat  the  cspcrimenta  with  the  same  care  will  arrite  at  the 
same  results,  we  shall  rest  latUGcd  with  stating  the  Tacts^ 
not  without  a  hope,  that  those  brilliant  discoTerics  of  Pro- 
fessor  Davy,  which  ha»e  already  given  us  new  »icw8  ot  the 
operations  ef  nature,  will  in  their  progress  furnish  u>  with 
that  explanation,  which  it  is  in  vain  to  expect  at  present. 

Azote,  or  nitrogen,  for  instance,  has  been  considered  as 
a  simple  or  elementary  substance;  it  is  recognisciJ,  however, 
principally  by  negative  properties.  Every  gaseous  lluitf, 
which  will  not  support  life  or  combuslion,  which  is  not  ab. 
sorbet)  by  water,  or  acted  upon  by  the  tests  for  otigen,  or 
capable  of  being  detonated  with  oxigcn  gas,  is  generally 
pronauDccd  to  be  aeote;  it  is  the  constant  residnum  in  al- 
most all  our  experiments  upon  gases,  but  who  shall  say 
"whether  this  residuum  is  a  simple  subsUocc  or  a  com- 
pound ! 

The  experiment  of  Professor  Beraelius  leads  us  to  sus- 
pect it  of  metallic  properties ;  and  those  of  Davy  make  it 
probable,  thai  it  is  an  oxidated  body;  the  subject  is  still 
under  discussion.  But  we  may  fairly  indulge  more  than  a 
hope,  that  the  ardent  zeal,  and  welt  directed  labours  of  the 
philosophers  just  mentioned,  will  throw  a  new  and  import* 
snl  light  upon  this  obscure  and  difficult  subject. 


Memoir  on  the  Prutsie^dtL    Bg  Mr.  R.  Porrett,  Junr.f 
of  the  Teaer  •. 

CX)NSIDERABLE  differences  of  opinion  exist  among 
the  iDDSt  celebrated  chemists  respecting  the  composition  of 
the  prnssic  acid,  some  agreeing  with  Fourcroy  and  Vau- 
qaelin,  that  oxijen  is  one  of  its  component  parts ;  and 
others  with  Bertholletan^  Pronst,  who  dispute  its  presence. 
Mr.  Proust,  in  his  history  of  the  Prnssiates,  asserts,  "  That 
there  is  no  fact,  that  Indicates  oxigcn  to  make  a  part  of 

*  Trans,  of  the  Socie^  of  Arts.    The  silw  medal  was  voted 
to  Mr.  Ponett  for  this  coaununicatioo. 
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tbis  acid;  and  that  ffim  the  wcll.knDivn  affinities  of  its 
three  elements,  added  to  the  citcUtustaiiccs  under  which  it 
is  formed,  it  can  scarcely  be  Ihongbt  that  it  docs."  This 
difference  of  opinion  implicit  a  want  of  some  dccLiive  ex. 
periments,  which  may  set  the  question  for  etcr  at  rc&t,  and 
these  nhich  I  am  going  to  relate  I  am  induced  to  think  are 
of  that  description. 

Some  lime  back,  I  proposed  to  myself  the  discoTHy  nf  Ancmptiodu- 
a  method  of  preparing  a  triple  prussiatc  uf  potash,  in  a  proved  method 
pure  state,  which  should   be  free  from  the  objections  to  of  p'ep*rin( 
which  the  processes  in  general  use  arc  subject.     In  reflect- ^'fj^^jj^ 
ing  OD  the  means  most  likely  to  attain  this  end,  it  occurred 
to  nie,  that  I  should  succeed,  if  I  decomposed  prussiatc  of 
iron  by  double  eleclive  attraction   rather  than  by  single; 
employing,  instead  of  a  pure  potash,  this  alkali  in  combi- 
nation with  a  substance  uniting  the  properties  of  solubility 
when  combined  with  potash,  strong  attraction  for  aude  of 
iron,  and  insolubility  when  united  to  this  oxide.     The  only 
substances  1  could  think  of  possessing  all  these  requisite 
properties  were  the  succinic  acid  and  sulphur.      As  the 
high  price  of  the  former  precluded  its  use  for  this  purpose, 
I  determined  to  employ  the  latter.     1  therefore  touk  one  SulphurM  of 
ounce  of  dry  sulphnret  of  potash,  and  one  ounce  and  a  l^jJI^"^^^^ 
half  of  the  best  pru!,sian  blue,  prerlously  well  washed  and  blue. 
powdered,  and  put  them  into  a  Florence  flask,  two  thirds 
filled  with  dislitlcd  water  ;  a  disengagement  of  sulphuretted 
hidrogen  of  ammonia,   and  of  caloric,   Immediately   took 
place.     The  materials  were  holkd  slowly  together  for  three 
hours,  occasionally  replacing  the  water  which  craporaled. 
The  whole  was  then  thrown  on  a  fitter;  what  remuined  on 
the  filter  was  black,  and  consisted  of  sulphurct  of  lion,  and 
DHdecomposcd  prussiate  of  Iron.     The  liquid,  that  pasted 
through,  1  found  un  trial  to  consist  of  triple  prussiatc  of 
polash,  and  hidroguretivd).Ltlphuret  ofpolash.   In  order  toThc  cotmion 
complete  the  decomposition  of  the  latter,  I  boiled  the  liquid  f^'h'p^^'^jn 
again,  for  the  same  time  as  buforc,  with  another  half  ounce  blue 
of  Prussian  blue,  and  when  cold  fillered  it.     The  filtered 
liquid  (A)  was  now  nearly  colourless,  and  free  from  hidro. 
stted  sulphurei.     On  pouringa  little  of  it  info  a  solutiam 
•f  oxisnlphate  of  iron,  I  was  very  much  surprised  to  find 

that 
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rf«Uhth»t6otutIon  changed  to  a  deep  blood-red  colour,  withoal 

J"'"'  any  pracrpitoile  enauhig,  iiatead  of  forming  with  it  a  preci. 

uou.     pilstc  of  biup  pruMiate  of  iron.     So  unexpected  a  pheao. 

miHioii  detonnincd  mc  to  undertake  an  examination  of  this 

liquid ;  with  this  view  I  subjected  it  to  the  action  of  the 

chcmio»l  agents  raentionod  in  the  following  tohle. 


I  Action  oFdir- 
b  Milulion. 


TAllI.E  I.  with  Liquid  A. 

EfrFCTs. 

No  clianfie  of  colour. 
1)0. 


Diluted  sulphuric  a< 

Nitric  acid  Cpiii-e) 
O&iuiiiriaiic  miil 
M«rai;c  ..  ,.1  (imr,. 
Muriate  of  biirvin 

'llncluTir  of  l(illll 
Nilro-ninriiite  of  p]. 

Muriate  of  guld 

Nitrate  of  Mlver 


Siiljih^ilp  of  -^ilvpr 
Oxinltralpof  mcrrurj- 
Oxtniirate  of  lead 
Supi9^ul]il>ate  of  roppcr 
Muriate  of  bismutli 
Sulphate  of  irou 
Oxbulphatc  of  iron 


(No  diiengigemcnt  of  aniinoBia,  or 
I     any  appartiit  chaiigt. 

Do. 
r  An  expulsion  of  «ilphiiiou»  acid,  lli* 
i     liiiuiU    becomes    slightly    opalcs- 

tTlirr  and  assumes  a  red  cilouf,  but 
{      thisclfect  i«not  permsueot. 

This  acid  lines  it&  smell. 

No  change. 

A  while  prfcipiute. 

No  cliange. 
J  A  heavy,  brilliant,  oclire-jellow  pre- 

DvL  olive  brown  precipitate. 

rA    precipitate  at   fu^t  white,    but 
i      tiuitkly  passing  to  yellow,  red,  and 
L     lastly  to  brown. 
J  A  dull  wliile  or  alone  coloured  priti- 
I     pilale. 

A  white  precipltale. 

A  while  precipitate. 

A  dull  white  preci^tate. 

No  pri'tipitate. 

J  1'he  eolulLon  assumes  a  deep  blood- 
1     red  colour.     No  precipitate. 


Hicliquid  The  cfTccts  of  the  salphnric  acid  and  of  the  muriate  of 

«ont»ined  Jul-  (^rytes  clearly  pniTcd  the  existence  of  sulphite  of  potash 
■nd  some  other  in  the  liquid;  while  that  of  the  oxisulpbate  of  iron  indi. 
piincipU,  ^(^  tjig  presence  of  some  other  principle,  to  which  the 

liquid  was  indebted  for  its  peculiar  characters.  The  sepa- 
ration of  this  principle  in  a  pure  state  became  therefore  a 
necessary  preliminary  operation  to  its  examination  ;  after  s 
few  trials,  I  sneeeeded  in  effecting  this  separation.  Th« 
foUowing  b  the  process  I  employed. 


The  liquid  waa  craporaltd  by  a  gtrnlle  heat  to  dryness  :  TIii< 
upon  tbe saline  residuum  alcohol  was  ponrcd,  lill  it  rcawd  to"' 
dtract  any  thing;  by  this  means  the  whole  uf  (be  iulphiti 
and  sulphate  of  potash  was  Itfl  brhiud,  and  the  alcohol^ 
when  filtered  held  in  solution  that  part  only,  which  hod  the 
red  tingeing  property  with  solutions  of  iron.  The  alcohol 
was  now  got  rid  of  by  distillation^  and  the  salt  it  left  in  the 
retort  was  reili:isol«cd  in  water.  This  siitutiori  (B}gaTethe 
f  fallowiiig  results  with  the  dilTerent  metallic  sulutious. 

TABLE  11.  with  Liquid  B. 


CA    prccipilalc    similar    to   that    i 

<     Table  I,  but  in  a  slI^alkT  tuianiity, 

(     and  longer  in  forming. 

5  Ijghl  olive   precipilali',  some  gold 

t     reduced. 

i  A    grayish   while    precipitate,    not 

(     changing  colour- 

A  clear  while  precipitate. 

A  copious  while  precipitate, 

A  while  precipitate  in  iinall  quantity. 

No  precipitate. 

No  precipitate. 

No  precipitate. 

A  slight  white  precipitate. 

A  dull  white  preciiiilate. 

No  precipitate. 

No  precipitate. 

No  change. 

Sajne  as  Table  I. 
J  The  sriaison  colour  Jisapjiears;  no 
(     precipitate. 

No  change. 

No  precipiiale. 

No  change. 

ft   It  is  necessary  to  remark,  that  In  the  preceding  Table,  ai  Thp^ 
|rcll  as  in  Table  I,  sereral  of  the  nitrates  and  muri;itcs  were''"'^ 
•lightly  reddened,   though  not  iu  a.  degree  to   be  compared  tiitni 
with  the  oxisuiphate  of  iron.     1  hare  not  noticed  this  in"'""* 
the  tabic,  because  I  am  not  certain,   whether  this  effect  was 
not  Awing  tffa  minute  portion  of  oxide  of  iron,  which  might 
haTC  been  introduced  into  those  solutions  by  the  acids  eiii. 
ployed  to  malte  them,  a9  both  the  nitric  and  mutialic  acids 
ijiSWif^^^  QijD$rai^  contain  lom^;  an  excess  of  nitric 


Superacetateof  lead 
Hypcroxi  muriate  of  lead 
&upetMjlphate  of  copper 
Muriate  oflin 
Muriate  of  bismuth 
Sulphate  of  iron 
Ousulphateofiron 
Oxisulphate  of  niatigauese 
Sulphate  of  Zinc 
Nilrouiuriaie  of  cobalt 
Nitrate  of  nickel 


How  it  the 

vrincii-le 
lociuGdr 


QneMion  5. 
Question  1 


Auultt  of  Ion; 
boiling  iho 
wmjile  pri«. 
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acid,  GTCn  ir  pure,  might  also  cause  this  effect,  as  Table  I 
may  con'inco  ns.  The  solutionii  with  which  this  effect  oc 
currcd  to  me  were  (hose  of  bismuth,  ailrer,  mercury,  leail,' 
c«bnlt,  gold,  and  platiita. 

The  liquid  B  is  not  altered  by  exposure  to  the  air. 

Its  effect  on  oxisulplmle  of  iron  is  the  same,  whether 
this  sulphate  is  neutral,  or  conlAiDs  an  excess  of  acid,  oris 
supersaturated  with  carbonate  of  ammonia. 

Sulphiirir  arid  destroys  the  colour  produced  on  oxisul- 
phatci  of  iron,  provided  the  three  liquids  arc  in  a  concen- 
trated state.  If  there  is  much  water  present,  no  change 
ensues. 

Having  obtained  the  (ingeing  principle  B  separate  from 
the  other  salts  with  which  it  was  contaminated,  1  asked  my- 
si'ir,  to  tthat  was  its  formation  and  the  simultaneous  disap. 
pearance  of  the  prussic  acid,  during  the  second  ebullition, 
owing?  I  could  imagine  but  tire  causes  for  this  (hat  were 
likely  to  have  been  cffirlcnl,  concerning  each  of  which  I 
made  a  (jueslion  to  be  resolved  by  experiment,  tiz. 

Was  it  owing  lo  the  complete  separation  of  the  oxide  of 
iron  from  the  triple  prussiate  by  the  sulphur,  and  (he  sub. 
sequent  dccompoiiition  of  the  simple  prussiate  by  the  heat  of 
ebullition  long  continued? 

Was  it  owing  (o  the  action  of  the  sulphurous  acid  pro* 
duced  ? 

Was  it  owing  (o  the  action  of  (he  sulphuretted  hidrogen? 

Was  it  owing  to  a  combination  of  the  prussiate  of  putask 
ftnd  sulphur? 

Was  it  owing  to  the  dcoxidation  of  the  prussic  acid  bj 
the  hidroguretted  sulphuret? 

To  answer  the  first  question,  it  is  only  necessary  to  b(. 
tend  to  the  results  afforded  by  long.continued  boiling  of  tbe 
simple  prussiate  of  potash.  I  shall  state  these  results  as  I 
find  them  recorded  by  Professor  Proust. 

They  are  carbonate  of  ammonia,  carbonate  of  potash, 
and  some  simple  prussiate  that  escapes  decomposition,  even 
after  four  or  five  successive  distillations.  There  is,  therefore, 
no  analogy  between  the  products  of  this  experiment  and  the 
liqnid  A  ;  for  had  the  latter  contained  carbonate  of  potash, 
it  mnst  hare  changed  turmeric  paper  brown ;  had  it  coDtain. 
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ed  carbonate  of  Ammonia,  it  must  have  done 
likewise  have  giTen  out  ammuniacal  gas  when  potash  and 
lime  were  added  ;  it  must  also  haTo  turned  blue  the  soliilion 
of  copper;  and  had  it  contaiaed  prussiateof  polash,  it  niusC 
haTc  produced  pruMiato  of  iron,  whrn  added  to  the  green 
sulphate  of  this  metal :  bnt  it  will  be  seen  by  referring  to 
Table  I,  that  none  of  these  effucis  were  produced.  Were 
farther  evidence  necessary  of  the  dissimilarity  of  the  two 
liquids,  it  mtghtbc  mentioned,  that  Professor  Proust  poured 
alcohol  on  the  saline  residuum  of  his  distillation  of  iha 
prussialc,  which  took  up  a  part  that  he  found  to  be  prussiate 
of  potash  i  had  any  of  the  tingeing  salt  B  been  present,  the 
alcohol  must  hare  dissolred  this  likewise,  and  it  could  not 
have  escaped  hts  obserraiion.  We  hare  therefore  ample 
grounds  for  negativing  the  Urst  question. 

In  order  to  answer  the  secoud  question,  I  passed  snlphu-QuMii^ 
rous  add  gas  for  a  long  time  through  a  solution  of  triple'"^'"" 
prussiate  of  polash;  the  prussic  acid  was  expelled,  andsnL 
phile  of  potash  formed;  but  this  sulphite  was  not  mixed 
with  any  tingeing  salt.  On  the  supposition,  that  the  diaap. 
pearance  of  the  prussic  acid,  in  the  liquid  A,  might  have 
been  owing  to  its  having  been  expelled  entirely  by  the  suL 
yhurons  arid  ;  and  that  the  tingeing  liquid  resulted  from  the 
mutual  action  of  the  other  principles,  namely,  the  oxide  of 
iron  and  hidrogurctlcd  sulphurct  of  potash;  1  subjected  a 
mist u re  of  these  materials  to  long  boiling,  but  could  not 
by  this  means  produce  a  liquid,  that  tinted  oxisulphate  of 
iron  red.  Sulphurous  acid  gas,  passed  through  water  in 
which  Prussian  bine  was  diffused,  did  not  in  the  least  affect 
this  compound.  These  experiments  completely  refute  the 
apinion,  on  which  the  second  question  was  grounded. 

To  enable  me  to  reply  to  the  third  question,  1  passed  Eut-Qi!«tii: 
phurelted  hidrogen  gas  for  several  hours  through  a  solution  ""*"" 
of  triple  prussiate  of  potash,  on  which  it  was  found  (o  have 
no  effect. 

We  shall  be  little  disposed  to  allow,  that  there  isanyQu<^<'r 
foundation  for  the  fourth  question,  when  we  consider  the 
circumstances  of  the  last.mentioned  experiment,  in  which 
aulphur  in  the  statu  of  the  most  minute  division  was  offered 
to  the  triple  prussiate,  without  any  combination  ensuing ; 
4  and 
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and  also  when  we  compare  the  tSecta  of  the  metallic  solu. 
lions  in  Tabk  II  wjlh  those  which  would  ensue  with  liquidt 
cojiUiniitg  luipur.  But,  if  any  doubt  should  still  be  enter. 
taiDcd  on  this  subject,  thefollowingeKpeTimeiit  uill  perhaps 
remoTe  i(.  Into  a  oolutiou  of  pru»siale  of  mercury  thiow 
>Arac  pieces  ot  phosphuret  of  Hmej  thtt  oxide  uf  metcvvy 
of  thi»  prussiisic  will  thus  be  reduced,  and  separated  frim 
the  liquid,  which  is  to  be  fiitercd.  Sonic  of  tlii^  liquid 
poured  into  carbonate  of  iron  turns  it  red,  the  red  colour 
voon  disappears,  and  a  irhito  precipitate  be^os  to  form  ; 
this  wfaito  precipitate  soon  changes  lo^recn,  and,  ifulittlf 
nitric  or  oxiniurialic  acid  bo  now  poiiied  upon  it,  it  bccorqss 
*  perfect  blue  pniEsiate  of  iron.  This  expcriDii'itt,  lin 
«hi('h  a  liquid  luraing  a  sulitlian  of  iron  red  ua^  produced 
without  the  enipluyment  of  a  particle  uf  sulphur,  ^aei  icfj 
far  tu  negative  our  fourth  question  j  and  when  considered  in 
coftjunclinn  with  tlio  preceding  ones,  wo  can  hardi/  do 
othcTwife  than  dissent  from  the  supposition,  which  gave 
risQ  to  that  question, 
on  »  But  if  (he  experiment  last  adduced  tends  to  refute  tha 

fourth  question,  it  rcry  strongly  supports  the  fifth;  for  the 
changes  uf  colour  observable  were  undoubtedly  owing  to 
ioccrssive  slaves  of  uiidation  by  (lie  contact  of  the  atnios- 
Tliepnjiiic       pheni.     In  conRrmation  of  this  question,  it  may  likewise  be 
^iia*  '''""*■    MSerted,  (hat  the  long  boiling  with  the  hidrogurctted  suU 
phuret  is  a  powerful  deoxidating  process.     But  it  will  be 
■aid  to  me,  if  it  is  really  true,  that  the  prussic  acid  has 
bean  deoxidated  by  this  process,  you  ought  to  l>e  able  to 
recompose  that  acid   from  the  solution  B  by  oxidation, 
and  may  be  re- This  struck  me  tery  forcibly;  and  being  anxious  to  give 
^^JJ^  ^     thb  last  proof  of  the  truth  of  my  deductions,  I  attempted 
the  recomposition  of  this  acid  by  several  oxidating  pru- 
cesMS  for  some  time  without  success.     I  had  at  last,  how- 
ever, the  particular  satisfaction  of  succeeding  completely 
by  the    agency  of  nascent  hyperoximuriatic  acid.      The 
Method  I  employed  was  the  following. 
PiQccfs.  A  lit'le  hyperuxi muriate  of  potash  was  put  into  the  bot- 

tom of  a  glass  tube.  Over  this  some  of  the  liquid  B,  mixed 
with  a  few  drops  of  diluted  sulphuric  acid,  was  poured. 
The  heat  of  a  caudle  was  then  applied  to  the  bottom  of  the 

tabc, 
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tubr,  and  as  soon  as  a  TJotent  acliun  sommcDced,  the  heat 
wad  nithdrairn.  By  this  process  the  prussic  acid  was  re. 
produced,  as  was  proTcd  beyond  the  possibility  of  a  doubt 
by  the  rormatiun  or  blue  prJ5«iafe  of  iron,  when  poorod 
into  a  mivtureof  grceo  and  red  sulphate  or  this  metal.  Blue 
prussialc  may  also  be  produced  at  once,  by  substituting  for 
the  diluted  sulphuric  acid  a  solution  of  green  sulphate  of 
iron  with  excess  of  acid.  • 

it  is  essential  to  the  success  of  this  experiment,  in  which  Necesarf  |ir» 
tiie  prussic  acid  is  regenerated  from  the  liquid  B  by  the"""""' 
nascent  hyperoxigenised  muriatic  acid,  that  the  excess  of 
acid  remaining  in  the  liquid,  after  the  oxigenising  process, 
should  be  neutralized  by  an  alculi  prcfious  to  pouring  il  into  | 

the  solution  of  iron,  which  should  likewise  be  perfectly 
neutral. 

Having  thus  succeeded  in  prOYing,  that  the  lingeing  prin-  xhe  nev  prin- 
ciple of  the  liquid  B  was  suboxidised  prussic  acid,  my  nexf^'P'*  huheno 

...  ,        ...,,.  ....        ,  ,   .       ,  combined  with 

object  was  to  obtain  (his  principle  in  a  free  state;  forwCpQi^h, 

nuBt  recollt'ct,  that  wo  liave  hitherto  considered  it  only  in 
combination  with  potaah,  with  which  it  formed  a  neutral 
taft.  This  circumstance  gave  mc  reason  for  supposing  it  an 
Hcid,  and  I  therefore  determined  to  attempt  its  soparalion 
by  abstracting  its  base  by  a  stronger  acid.  The  following 
was  the  process  1  employed  for  the  purpose. 

The  liquid  B  was  erapurated  nearly  to  dryness,   and   put  Obiained  ss  a 
into  a  retort  with  diluted  sulphuric  acid ;  a  receiver  was  then  " 

adapted  to  it,  and  about  two  thirds  of  the  liquid  distilled 
over  by  a  gentle  heat;  what  remained  in  the  retort  was  suU 
phata  of  potash.  The  rccoiTcr  contained  a  colourless  li- 
quid, with  a  faint,  sour,  disagreeable  smell,  and  a  decided  1^?^  pfUMouj 
acid  taslc.  This  liquor  I  hare  named,  in  conformity  with  ■""' 
die  prindplcs  of  the  new  nomenclature,  prustoasadd,  and 
its  salts  prussilo,  of  which  (he  liquid  B  contained  one  in 
Boldtian,  namely  the  prussitc  of  potash. 

The  eHecls  of  the  prussous  acid  on  the  earthy  and  metal. 
He  solutions,  as  far  as  I  hare  tried  them,  are  noted  in  the 
following  tabic. 


TUE    PRUSHC    * 


TAbLE  IIT.  witliPnissousAdd. 


m  of  the  CHEMICAL  AQBUTS. 

»n«rthyaiid    Muriate  of  limp 

tn?t»llic  solu-     Murialeof  barytes 
iiwa.  Miirmlenfsolil 

Sulphj,teor»iH<'r 
Nitrate  of  silvpr      - 
Ptu^siat.!  of  in;- Tury       ■ 
Nitraieof  mrn-Li'V     - 
Oxiniiriile  ot  mercury 
(Jjtisnipli  Jle  of  iron 
Nilroinuriale  of  i^iCina 
NilTiUe  of  lead      - 


Oxinitrateof  lead 


HypetoKimuriate  of  lead 


No  change. 

No  chanije. 

Ttie  gold  precipitflled  metallic 

Copimis  while  preclpitatis, 

Ci)piou'  erajiili  whi'e  precipitate. 
Very  «1igrit  precipilUt?,  while. 
(  Suluiian  Lurns  blood-red,  no  precipi* 
I     tale. 
No  precipitate. 
No  c)ianK«- 
rSoliilion  bei-omra  red,  but  hardly  any 
precipifate  ftrmed,  unless  heated, 
in  which  case  a  copious  while  pre- 
cipitate endues.  Theredcolourdk* 
appears,  a  rapid  action  tal(es  place 
between  the  two  liquids,  and  »ome 
of  the  nitric  acid  of  the  Eolution  i» 
decomposed. 
A  slight  precipitate,  probably  of  mu- 
riate of  lead. 
Solution  becomes  slightly  turbid. 


Nitrate  of  nickel 
Muriate  of  tin 

Nitrate  of  cobaJt 
Sulphate  of  iron 
Sulphate  of  manganese 
Sulphate  of  tine 

ScMftar  procns  I  caDDot  Conclude  this  part  of  my  memoir  without  gtTing 
**VP^[*"JB  a.  more  simple  and  expeditious  process  for  preparing  prussite 
pouih.  of  potash,  than  that  which  I  at  first  discovered.     It  is  the 

following. 

Pour  ft  solution  of  prnssiste  of  roercury  into  hidrogu. 

retted  sulphuret  of  potash,  tilt  the  mutual  decomposition 

of  the  two  liquid!  is  completed;  pruasiate  of  potash  is  in. 

stantly  formed,  and  may  be  separated  by  filtration  from  the 

■olid  combination  of  the  sulphur  ami  mercury. 

Ptopertio  in  I  wish  alio  to  observe,  that  the  proportion  of  Prnssian 

*"'^*  !"*•"■  blue  I  hare  mcniionud  for  boiling  with  the  sulphurct  it 

much  larg«r  than  it  necessary,  as  1  hare  since  succeeded  in 

obtaining  prussiatc  of  potash  when  the  proportion  of  Prus. 

idan  blue  was  only  equal  to  that  of  the  lulphurct,  but  long 

boiled 
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Wiled  ttilh  the  latter  in  two  distinct  and  eqaal  portioni, 
The  prussiate  of  potash  thus  obtained  is,  howcTcr,  mixed 
wilba  much  larger  quantity  of  hidrogurettcd  aulphurct  tliaa 
when  a  greater  portion  of  Prussian  blue  is  employed. 

Whether  the  pru»Qua  acid  can  be  applied  to  ai 
time  and'fufurc  experiments  must  decide.     It  appears  to  me 
to  be  a  T«ry  delicate  test  of  silver  and  of  ir»n  in  solution. 

The  preceding   experiments,   by  proving   the  presence  of  The  prussj 
oxigen  in  pruEsic  acid,  giie  it  a  stronger  claim  than  it  be- 
fore possessed  for  being  placed  among  the  acids. 

The  prussous  acid  possessing  stronger  acid  properties 
than  the  prussic  is  a  curious,  though  nota  solitary,  instance 
of  the  effect  of  oxigen  in  diminishing  acidity,  when  its  quan- 
tity exceeds  a  certain  lixed  proportion;  in  ihis  resxicct  the 
prussic  acid  is  analogous  to  the  oximurialic* 

To  recur  to  the  attempt  which  gave  rise  to  the  researches  Pure  iriple 
t^at  are  the  subject  of  this  memoir,  I  beg  leave  to  slate,  j™^(["^  ^ 
thut  I  have  succeeded'  in  producing  pure  triple  prussiate  of 
potash,  by  stopping  the  process  before  the  change  which 
produced  the  prussite  ensued;  and  by  subsequent  purilica- 
tion  of  the  lixivium  from  sulphates  and  sulphites,  by  ace- 
talc  of  barytes;  from  sulphur  by  acetate  of  lead;  and, 
'  lastly,  froiii  the  acetate  of  potash  thus  formed  by  crystal. 
I  ligation;  bat  on  account  of  the  complication  of  this  pro. 
I  vesSy  I  hesitate  to  recommend  tt  for  general  use. 

ROBERT  PORRETT,  Jum. 
tifoaeft  London,  Jpr a  il,   1800. 


VI. 

f  On  Iht  Oxiiks  of  Iron,  and  the  Manner  in  zchick  Ihet/  com*  • 
port  thtmsehes  xiith  nume  Acids-     Bt/  Mr.  Blxholx*. 

X  HE  little  agreement  among  chemists  with  respect  to  the  Proportion  of 
proportions  of  oxigen  in  oxides  of  iron  induced  Mr.  Bn.  o^lj^^^'^t'. 
cholt  to  make  Qiese  experiments.     He  employed  for  (he  tied. 
I  pnrpcie  brigh^iron  wire  of  the  greatest  purity. 

*  Annalea  de  Chimie,  rol.  LXV,  p.  20S.     Abridged  from 
Gehlen's  Jourhal  by  Mr.  Vogel. 
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A.    EzperinuiUt  to  Hetcrmine  the  Quantity  of  Oxtgfti  i* 
Red  Oride  of  Iron, 
kcdaxidc  1.  On  &  hundred  grains  of  (lie  iron  aboTementioTicd,  in 

the  slate  of  Slings,  an  ounce  of  water  was  poured;  and 
fiitrio  acid  a(  1-265  was  added  griiduall)',  till  tlie  iron  v/at 
enrtrelj  di^solvnl. 
•enttlni 0-99S  The  liquid  being  cautiously  evaporated,  and  the  matter 
«f  oxigm.  having  remained  at  a  red  heat  for  a  quarter  of  an  boor,  its 
ircigbt  was  increased  forty  two  grains.  This  result  differs 
from  those  of  Lavoisier  and  Proust. 

3.  The  same  esperiment  repeated  ni(h  tlufi,  difference^ 
~  thftt  gomctntts  half  an  ounce  of  nitric  acid,  at  others  an 
ounco  and  ha)f  wcrg  cmploj-cd,  the  results  were  the  same. 

B.     ETperimeiUs  on  (he  Black  Oxide  of  Iron. 

Duliwida,  Mr.  Bticholz  made  many  attcmpU  to  obtain  th«  blacfc 

oxide.     He  tried  calcination,  tlic  action  of  cold  water  on 

iron  lllings,  and  the  precipitation  of  green  muriate  of  iroa 

Ammnniaana   by  ammonia  and  by  polasb*.     Tboiigh  these  alkalis,  says 

poi«h  precipi-  jj^  Bucholi,  did  not  produce  nie  pare  black  osiile,  their 

iraj),  addition  in  small  quantities  to  the  muriate  of  iron  taught 

nie,  that  tbc  first  precipitate  of  a  greenish  white,  and  the 

second  uf  a  blueish  green,  consisted  of  black  oxide  of  iron 

only  retaliuiig  more  or  less  muriatic  acid;  whence  it  fol- 

noLriecfiom     lows,  that  these  pre,cipitates  arenot  to  be  considered  a^  dis. 

■      ■    ^  tinct  oxides. 

Aqueoiu  n-  Water  in  the  state  of  rapour  being  made  to  pass  fhrongh 
pour  eonvciti  jfOQ  filings  heated  red  hot,  a  black  powder  was  obtained. 
T«d  hoi  lilhig)     •  .„„       .         ..  .,,.  .7 

Into  black         possessing  all  the  characters  of  an  oxide  of  iron  at  a  tnini- 

'^''J"  mum. 

A  hundred  grains  of  this  black  oxide  were  boiled  with 

six  ounces  of  nitric  aflM  at  1-365.     The  solution  was  com. 

plete.  Being  evaporated  and  strongly  calcined  in  a  cruci- 
taauinuieO-sa  Ue,  a.  red  powde^  remained,  weighing  110  grains.  The 
T^*"^^'        bUckoKid*  therefore  consists  of  iron  0-77,  oxigenO'23, 

**  Mr.  Buchols  Insists  much  chi  the  smell  dt  phosphorus,  or  of 
phosphuretted'hidragm  ga^j  emitted  when  feitoginous  silts  are 
'  ^  "  precipitated  b^  ammonia. 


Sit       I 


Miaination  of  the  Red  Oxide  of  Iron  at  a  high  Tern* 
I  perniure. 

A  hundred  gr^os  of  red  oxitlc  were  put  Info  a  Hessian  Rerf  oxide e^* 
cibly  prcfiou-ily  WPighcd,  and  this  was  placed  in  a  larger.  {^™j' 
iThe  whole  was  kept  at  awbite  heat  ia  a  forge  (ire  for  three 
(  of  an  hour.     The  bottom  of  the  lower  crucible 
litrilied.     The  oxide  wai  become  a  blackish  steel  gray 
'powder,  with  a  metnllic  lustre,  attractable  by  the  magnet. 
It  had  lost  three  grains. 

The  same  quantity  of  red  oxide  was  kept  at  a  white  heat 
for  an  hour  and  half.  Its  loss  then  was  six  grainssnd  half. 
The  lower  stratum  of  oxide  was  completely  fused,  of^  * 

clean  fracture,  a  steel  gray,   and  a  mctillic  lustre,      nkeomerled  part- 
upper  stratum  was  imperfectly  fused,  crystallized  at  t''^ oxi'de." 
surface,  and  parous  iotcrnally.     It  was  a  mixture  of  the 
red  and  black  oxides  of  iron. 

Though  a  white  heat  causes  the  red  oxide  to  pass  to  the  Ar«d  heat  has 

Ete  of  black,  there  is  no  fear  of  a  red  heat  producing"' 
■  effect. 
; 


>l  tbu  efiucl. 


n  'skich  Iron  and  Us  Oxides  i 
uith  Nitric  Add. 


import  ihemsehes 


>  Nitric  acid  greatly  ililuteil  with  water  dissolves  iron,  and  Aciioi 
produces  the  nitrate  in  which  iron  is  oxided  at  a  minimum.  ^"  ° 
Proust  and  Oavy  had  already  shown  the  same.     This  state 
however  possesses  litlle  permanence,  for  if  the  liquid  be 
heated  ever  so  little,  or  the  acid  be  not  very  weak,  a  nitrAte 
«|  .1  maximum  is  obtained. 

The  latter  being  boiled  down  qnickly,  set  to  cool,  and 
cold  water  poured  on  it,  a  red  substauce  Insoluble  in  water, 
but  solable  in  nitric  acid,  was  separated.  This  red  sub. 
stance  gave  out  red  fames  when  calcined,  and  a  red  oxJde  of 
iron  remained. 

The  nitrate  of  iron  is  not  decomposed,  when  it  i^  boiled 
p  Aown  very  gently.     It  leaves  a  thick  residuum  of  a  brown 

1  colour,  which  attracts  moisture  from  the  air,  and  is 
erfoctly  soluble  in  water. 

3c  of  iron  is  soluble  innilnc  acid  in  a  certain  an<l  or 

gree  by  means  of  heat.     This  action  of  tbc  nitric  acid"' 
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ttowerer  is  much  raore  poirerful  nhen  it  acts  on  to<I  oxitlft 

tif  precipitated  Train  a  ferruginous  salt  by  n 
potash. 

Sulphurit;  Acid  ami  Red  Oxide  of  Iron. 
An  ounce  of  grcco  sulphate  of  iron  dissolved  in  an  ounce 
'  of  waterVas  ntadu  to  boil,  and  six  drachms  of  nitric  acid, 
previously  dilriteU  with  six  drachms  of  water,  were  addi^d 
gradually.  A  browni>ih  yellow  powder  fell  down,  which, 
iTtor  defecation,  weighed  42grs.  [i^j  of  adrachm,  or35grs. 
Ed^.I*  It  was  thenentral  red  sulphate  of  iron  with  excels 
<tt  oxide  montiuned  by  Mr.Thcnard. 

tfThe  EUpcrnalaiit  liquor,  of  a  reddish  brown  colour,  wai 
heated  in  a  capsule ;  and  imoifdialcly  a  broii  ni^h  sub<^lance, 
(imilar  to  the  preceding,  separated,  which  bowcTcr  dissolved 
in  proportion  as  (ho  liquid  evaporated.  The  IhicVeued  mat- 
ter rnpidly  attracted  mobture  from  fhr  air,  and  resumed  a 
sirupy  consistence.  Sulphuric  acid  immediately  changed  its 
red  colour  white.  Eraporated  (o  dryness  with  one  drachm 
of  sulphuric  acid,  and  heated  till  all  the  excess  of  acid  hail 
disaf  pearcd,  a  while  powder  remained,  which  exhibited  tba 
following  properties. 

It  was  tasteless;  and  insoluble  in  water,  cither  cold  or 
i^"  boiliDg;  bat  the  Utter  deprived  it  of  a  little  sulphuric  acid, 

and  changed  its  white  colour  to  a  brown. 

Od  agitation  with  ammonia  it  changed  to  a  brownish  yel« 
low,  and  the  supernxtaQt  fluid  contained  sulphate  of  am- 
monia. 

Muriatic  acid  diEaolved  it  entirety  by  the  assistanco  of 
beat,  and  eriiibited  a  yellowish  red  liquid.  Water  acidulated 
with  sulpfanric  acid  had  the  same  effect. 

litre  then  we  have  a  lalphate  of  iron  of  a  white  cnlonr, 
ill  which  the  oxide  is  red  and  at  a  maximum  of  oxidatioD. 

Recapitul^ian  of  tit  Factt  in  this  Paper. 
CenenliesulU.      '■  There  are  but  two  d^rees  of  oxide  of  iron ;  theblack 
oxide  at  a  minimum,  and  the  red  at  a  maximum.     No  other 
state  of,  oxidation  exists  in  reality,  and  what  has  been  taken 
;  for  oxide  has  Iwea  nothing  bnt  a  comlunation  of  one  of  these 

oxides  with  somo  acid,  ot  amiztnra  of  them  in  different' 
IRoportions. 

4.  A 


IMPROTSD  JUBT   MAST  AND  SB&OUSt.  SSJ 

%  A  bundr^  parts  of  black  oiide  contain  77  of  iron  Ozidei  of  iron* 
#nd  23  of  oxigco.    The  red  oxide  is  composed  of  ,70*5 
iron,  and  29*$  oxigen^ 

3.  The  red  oxide  of  iron,  on  being  exposed,  to  a  whito 
Jiei^t,  is  brought  back  to  the  state  of  black  cndde:  bufn 
red  heat  does  not  change  its  natare^  though  it  may  alter  its 
polonr.  .  *  ■       •♦ 

4f  The  change  of  black  oxide  to  ^  is  accelerated  bj 
calcination  with  canstic  potash.  .|. 

9.  An  oxide  may  contain  one  half  of  oiide  at  a  maximnm^ 
liotwithstanding  it  is  strongly  attracted  \^y  the  magnet.  . 

0.  The  black  oxide  is  with  difficalty  soluble  in  nitric  addy  * 

feqniring  to  be  long  boiled  in  cono^trated  ^lcid^  t .  ^ 

7*  The  red  oxide  is  qot  so  insplnble  in  nitric  acid  as  hm 
(eei|  snpipsed. 

8,  I^tly^  the  red  oxide  may  form  different  combinatioQa 
with  snlphnric  acid ;  one  of  a  reddish  brown,  and  soinUe; 
tl|e  oth^  wliitB,  an4  insoluble  in  water^  bnt  soInUa  In 
il«ds; 


VIL 

JLetierfrom  Captiin  William  Bolton  ofiheRoyai  Nqx>^^ 
on  his  improved  Jury  MastSj  and  on  a  Contrivance  for 
better  securing  the  Shrouds  of  Ships  *• 

SIR, 

X INDING  some  doubts  were  entertained  relatire  to  the  Advantage  o€ 

practicability  of  rigging  jury  masts,  upon  the  plan  I. had  the  ton*s  method 

of  rigging  juxy 
*  Trans,  of  Soc.  of  Arts,  vol.  xxvii,  p.  1S9.     Some  doubts  masts. 

bating  arisen  as  to  the  practicability  of  rigging  Captain  William 
Bolton's  improved  jury  masts,  described  in  vol.  xxvi,  page  XffJ,  of- 
tbe, Society's  Transactions,  (see  Journal,  vol.  xxiv,  p.  44)  he  in 
consequence  has  sent  to  the  Soeiety  another  model  thereof  com- 
pletely rigged,  which  obviates  all  difficulty  therein;  and  likewise 
has  added  another  invention  of  his  contrivance,  for  the  better  se- 
curing the  shrouds  of  rigging;  explanatory  engravings  of  both  are 
annexed,  and  the  model  is  preserved  in  the  Society's  Repository. 
The  gold  medal  of  the  society  was  voted  to  Captain  Bolton  for  his 
naval  improvements. 

bonour 
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t  honour  to  prMcnt  to  tlie  fiociely  in  Oct.  t807,  I  beg  yn 

will  lay  before  ibem  a  model  eomplctclj- riggt  il ;  from  "hid 
it  will  appear,  (hat  the  rigging  so  placed  will  give,  from  tM 
Kngle  being  more  obtuse,  greater  security,  and  supersed 
the  necessity  of  catliur  pinning  [catharpings] ,  and  admit  t 
tbc  lower  yards  bracing  sharper  up. 
Tpment  The  hint  which  l^lTe  rormerly  relating  to  sliikin^  a  top. 
ta^wrfing  wp.  ^g„  is  „„„  carried  into  effect,  by  the  mode  in  which  I  ha«C^ 
tttcd  the  topmast  rigging,  which  admits  of  its  brin^  set  up. 

k  almost  instantaneously,  at  any  point  the  mast  shall  des 
to;  the  adrantagca  of  which  are  many,  more  particula^ 
If hcD  the  ships  are  ridiog  hard  in  open  roadsteads ;  for,  I 
Striving,  the  topmast,  ships  will  bo  enabled  to  ride  moci 
longer  at  their  Bii[:hors,  and  (till  be  ready  to  make  i^ai)  on 
I  their  topmaste,  according  to  the  stale  of  the  wc&tlier,  which 
vill  or  ought  lo  determine  the  distance  to  which  the  ma£l& 
«rc  struck. 
Impmrement  In  thU  uodel  I  atso  present  to  the  Society  a  plan,  the 
loiftiuiEup'    earliest  of  my  mechanical  pursuits,  for  setting  up  a  ship's 

flower  riggiug,  which  will  be  effected  by  one  man  ;  whereat 
in  the  ordinary  way  it  is  pcrformtd  by  an  assemblage  of 
tackles,  and  the  labour  of  a  whole  ship's  company:  the 
larboard  side  of  the  model  is  fitted  up  according  to  the  oM 
plan;  the  starboard  side*  wifh  my  improvement,  which  con. 
sists  simply  of  a  screw  attached  to  each  shroud,  and  tight, 
ened  by  a  nut  under  the  channels,  which  should  be  well  se- 
cured by  iron  clamps  or  knees  for  this  purpose:  the'eipense  ' 
will  be  far  less  than  in  the  common  mode;  and  I  do  think 
the  bare  inspection  of  the  model  will  be  sufficient  to  esta* 
btish  its  superior  efficacy. 

I  will  thank  you  to  expunge  the  passage  from  page  16S 
in  the  last  tolume,  after  the  full  stop  at  main.top  +,  and 
substitute  the  following: 

"  The  spare  fore  top-mast  passes  through  a  cap  nwde 
from  (trong  plank,  A,  into  the  square  holes  of  which  the 
heads  of  the  two.  temporary  masts  abore-mentioned  are  in> 
serted,  and  the  heel  of  the  topmast  is  fiddcd  on  the  trcssia 

•  The  lartMUrd  sida  in  Gg.  1  of  the  plate. 

t  Journal,  vol.  xxiv,  p.  4S,  line  13  from  bottom. 


trees  or  (op  as  in  commoD,  and  the  mast  rigged  as  usaati;'. 
The  object  uf  the  strengthening  ca)>,  G,  is  to  stead}'  the 
jisrs,  and  also  scrtes  to  £d  the  topmast  on,  it  thought 
tctssary." 

1  hare  the  honour  to  be. 

Your  obedient  bumble  serfant, 

WM.  BOLTON'. 

'^erencc  to  the  Drawing  of  Captain  Boltoti's  Rigged  Jur^ 
r  Mast,  and  hit  improved  Moda  of  securing  the  Shrouds, 
I  P[.  IX,  Fig.  1,2,  3,  and  4- 

j  AA,  fiji!- ',  represent  the  partners  or  pieces  of  tlmljor,  FTplmwii 
phich  are  bulled  to  the  quarterdeck  for  the  maat  to  rest*""''  "^' 
B  is  the  stump  of  the  lower  mast,  which  b  cat 
e  at  the  top,  and  of  the  same  sixc  as  the  head  of  the 
Ut  originally  was ;  upou  this  »qu3re  the  main  and  sparo 
T  caps  aa  arc  tixcd;  two  mortices  must  bit  cut  in  the 
U-tnera  A  A,  to  rcceirc  squares  made  at  tlie  lower  ends  of 
wo  temporary  masts  DD,  nhich  arc  supported  by  the 
a  a,  one  of  them  is  a  ipare  main  topmast,  the  other 
b  hand.mast ;  these  two  support  the  main  top  £,  additional 
I  being  made  on  the  tressul  trees  to  receive  each  of 
a  cap  shown  in  fig.  3,  made  of  four-inch  plank 
nblcd  for  the  purpose,  and  rittcd  npon  the  heads  of  the  ^ 

Kits  i)D,  for  a  fore  topmast  F  F,  the  heel  of  which,  ' 

a  struck,  rests  in  a  mortice  made  in  the  stump  of  the 
wer  mast ;  it  is  also  steadied  by  a  double  cap  G,  separately 
n  in  fig.  4,  on  which  it  fids ;  as  it  dues  finally  on  thu 
The  topgallantmast  II  is  fixed  to  the  topmast  F  by 
«  top  and  cap  in  the  usual  manner.  The  figures  3  and  4 
^ow  the  caps  separated  from  the  masts,  and  are  the  only 
Ikinga  necessary  to  be  made  for  the  purpose;  and  the  ob- 
tci  of  the  cap,  lig.  4,  is  to  steely  and  prevent  any  wring. 
[  of  the  lower  jury  mast,  and  lu  fid  the  topmast  whcn- 
|rer  it  is  reefed.  In  the  proposed  method  of  securing  the 
Arouds  of  ships  iu  general,  I  represents  the  screws  with 
loop  holes  for  the  slirouds  to  be  lashed  to,  and  K  the  screw 
nuts,  which  by  means  of  a  proper  wrench  may  be  easily 
ai  to  tighten  or  slacken  the  shrouds  at  pleasure. 
The 
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The  other  sido  of  the  ship  is  shovn  fitled  np  in  the  ei 
way,  that  the  contrast  may  he  observed. 

Fig.  2  is  a  side  Tiew  of  the  mast  and  rigging, 
the  same  letters  refer  to  the  same  parts. 


On  a  native  Jiseniale  of  Lead.  By  the  Rev.  WiLLiAif 
Gii£Goa.  Communicated  by  Chahi-es  Hatchxtt,  Eiq,- 
F.R,S.* 

VttWe  aneni-  ^  I.    X  HAT  tlie  oxide  of  lead  and  the  arecnic  acid  roigltt 
^°^''^"°' be  found  in  the  stale  of  natural  combination,  is  asupposU 
tion  highly  probalilc,  from  the  strong  affinily  which  subsist* 
between  these  two  substances.     Out  tliu  existence  of  such  » 
compound  has  not,  as  I  conceive,  hitherto  been  establisbeit 
by  such  proofs,  as  entitle  It  to  be  ranked  among  the  decided 
cases  of  mineralogica!  science.     1  trust,  therefore,  thatth»^ 
observations,  which  I  hkre  the  honour  of  sabmitting  to  tha' 
till  latelf  So-    Society,  on  a  new  -f   ore  of  lead  lately  discorered  in  tli*' 
wverai  county  of  Cornwall,  so  justly  celebrated  as  well  for  the  va, 

liety  as  for  the  richness  of  its  mineral  productions,  will  not 
be  deemed  superDuous. 
in  3  copper  This  mineral  was  raised  in  the  mine  called  Iluel.Unity,  a 

inme  ia  0>ni-  ye,.y  fjcb  copper  mine,  in  the  parish  of  Gwenoap.  Ac- 
cording to  the  information  with  which  I  ha*o  been  faToured 
by  Mr.  William  Davcy,  a  Tcry  intelligent  and  csperienccd 
miner  in  that  district,  it  was  found  in  a  lode  south  of  HueU 
Unity  principal  lode,  at  the  depth  of  fifty  fathoms  bclow' 
the  surface,  which  lode  underlay  about  two  feet  in  the  fa- 
thom south.  At  the  depth  aboTemenlioned,  this  lode  fell 
in,  or  formed  a  junction  with  another  small  lode  or  vein  to 
the  south,  and  when  the  junction  took  place,  this  lead  or« 

•  PhiloB.  Transact,  for  1800,  p.  195. 

+  It  is  new  at  least  to  the  miners  in  Cornwall ;  nor  was  there, 
previously  to  this  discovery,  any  ore  resembling  it  to  be  found  in 
that  splendid  collection  of  mineralj,  which  my  valuable  friend 
Philip  Rathleigh,  Esq.,  has  so  liberally  formed,  and  as  liberally 
employed  in  the  promotion  of  science. 


the 


«as  found.  The  rcina  of  it  are,  la  general,  from  six  to 
.  tan  inches  wide,  and  tfaey  diverge  on  going  west,  ^ome 
jiarticles  of  this  lead  ore  hare  been  found  in  the  soulhem 
part,  after  (he  separation  of  the  lodes;  but  tho  nortkenn 
k>dc  does  not  coutu.io  any,  until  the  jiinclinn  takes  place. 
This  ore  is  intcrmivcd  with  some  natire  co|i[icr,  very  rich 
gray  cop|>cr,  and  black  copper  ore,  andxomc  is  mixed  with 
qnarti.     The  walls  of  bdth  vpins  are  kilias. 

^  1.  This  mineral   is  regularly  crystallized.      The  form  of  D«eripiioi 
Its  most  perfect  crystals  is  a  hexaedral  prism;  they  arc  of 
different  sizes,  from  one  tenth  of  an  inrh  in  diameter,  to 

lize  of  a  hair.  The  longest  which  1  hare  seen  do  not  Fn™  of  Hi 
'cd  three  tenths  of  an  inch  in  length:  these  terminate 
plane,  at  right  angles,  ivith  the  axis  of  the  prism ;  but 
le  crystals  of  a  smaller  sac  are  frequently  drawn  out  into 
%  Tcry  taper  acumination,  which  appears  to  be  a  six-sided 
pyramid.  A  number  of  smaller  crystals  are  often  closely 
packed  together  in  bundles,  wtiicli  arc  bent  in  dilTercnt  di> 
rcctions,  and  terminate  in  a  point.  The  larger  crystals 
either  stand  alone,  or  adhere,  on  their  lateral  planes,  to 
tbe  ganguc,  or  are  confusedly  matted  together  in  a  mass. 

Some  of  them  are  hollow,  as  if  an  internal  nucleus  had 
been  destroyed :  and  sometimes  this  internal  nucleus  over, 
tops  the  external  laminx.  The  gungiie  is  a  white  quartz, 
which  frequently  exhibits  on  its  surface  the  appearance  of  a 
partial  decomposition. 

The  red  octaedral  copper  ore,  and  the  copper  into  whicb 
that  ore  passes,  arc  often  intermingled  with  the  crystals  of 
this  lead  ore  and  inbedded  in  them. 

The  colour  of  these  crystals  consists  of  a  variety  of  liatt  Coluuii 
of  yellow.  Some  are  of  a  beautiful  wine  yellow  resem- 
bling tlie  Brazilian  topaz:  this,  in  rhe  greater  number  of 
specimens,  passes  into  a  delicate  Iinbella-colour:  while,  in 
Other  cases,  we  hare  the  honcy.yellow  mingled  with  brown 
haea  of  dltferenf  intensities:  so  that  wc  meet  with  crystals 
resembling  dark  brown  sugar-candy,  or  commoo  resin. 

Some  of  the  crystals  are  beanlifiilly  transparent,  while T""'l«"i:r.<7' 
possess  this  quality  in  part  only,  at  their  extremities, 
ifurior  degrees  throughout  IbeJr  whole  lengths. 

Th« 
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l-wtre.  '^The  external  lustre,  ia  some  spccimeDs,  is  Titreoai;  in 

others,  resinous:  but  in  some  instances  their  surface  i% 
partially  coTered  by  tender  and  delicate  filaments  of  a  silky 
lustre.  These  filaments  are  sometime^  found  in  a  separate 
ftate  loosely  adhering  to  quartz ;  and  they  form  a  Tariety  of 
'ttis  fossil* 

""**■•  The  crystals  vary  as  to  hardness.    The  angular  fr^^ents 

•f  the  most  transparent  arc  sufiicicntl^y  hard  to  scratch 
glass. 

f|hiitcl9.  This  mineral  is  easily  reduced  to  powder,  which  has  the 

appearance  of  pounded  resin ;  it  contracts  a  yellower  tint 
by  long  exposure  to  the  air« 

tp&^  piTitj.  The  specific  gravity  of  the  purest  crystals^  takea  at  the 
temp,  of  50^  Fahrenheit,  was  6-41* 

Action  of  the       ^  3.  A  fragment  of  crystal,  exposed  to  the  ilame  of  the 

'•"'^P^*"***  blowpipe  in  a  gold  spoon,  melted  into  a  brownish  yellow 
mass,  which  on  cooling  did  not  assume  any  angular  figure. 
It  remained  in  a  state  of  ignition  apparently  unaltered; 
but  when  a  piece  of  it  was  exposed  to  the  flame  on  char- 
coal, a  rapid  decomposition  took  place,  arsenical  Tapours 
were  extricated,  and  globules  of  a  metal,  possessing  the 
common  properties  of  lead,  were  left  behind. 

tnd  of  nitxic         This  mineral,  in  a  state  of  fine  powder,  is  soluble  in  nitric 

^^^^  acid,  e?cn  without  the  aid  of  heat.     Care,  however,  must 

be  taken,  that  it  does  not  concrete  into  lumps.  The  vessel 
therefore  which  contaius  it  must  be  frequently  shaken,  and 
the  nitrate  of  lead  produced  must  be,  from  time  to  time, 
dissolved  in  water,  and  poured  off  from  the  residuum.  The 
process  of  solution  is,  however,  accelerated  by  a  digesting 
beat.  Some  silica  remains,  which,  as  the  quantity  of  it  is 
■variable  according  to  circumstances,  appears  not  to  be  an 
essential  ingredient  of  this  fossil. 

mtric  solution.  The  nitric  solution  is  colourless;  its  transparency  is  not 
disturbed  by  nitrate  of  barytes.  Nitrate  of  silver  renders 
it  turbid,  and  a  small  quantity  of  white  curdly  matter  is 
deposited.  Sulphuric  acid  and  the  liquid  sulphates  produce 
copious  precipitates  of  a  white  heavy  matter.  If  the  fluid 
be  poured  off  from  this  subsided  matter,  and  it  be  freed 
from  the  superfluous  sulphuric  acid,  by  the  means  of  ni. 
tratc  of  barytes,  it  will  yield,  on   the  affusion   of  liquid 

nitrate 
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tAinkte  of  lead,  an  abundant  white  precipitate,  '  wUdjj^  .  j-mJ, 

iifg^  by  the 'flame  of  the  blowpipe  on  a  support  of  charw 
coal,  resolTcs  itaelf  into  reduced  lead  and  arsenical  imk. 
pours. 

'    These  preliminary  experiment!  led  «e  to  die  . 
conclusion,  th^  this  fossil  chiefly  consisted  of  oside  of  lea^^ 
arseidc  acid,  and  a  small  quantity  of  the  muriatic  add.  *''    ""^ 

§  4*  A.  1.  Fifty  grains,  carefully  selected  from  CfystiJ^AailyiiBt    '    , 
of  a  pale  Isabella-.colour,  were  reduced  to  a  fine  powder^* 
Wid  exposed  to  a  low  red  heat  for  about  an  hour.    Their  i^ 

weight  was  diminishU  by  0*15  of  a  grain.  x 

2.  The  yellowish  powder  was  now  transferred  to  a  Tes^dl 

of  pure  siWer,  and  mixed  with  a  lixiTium  containing  fiflj    .         r    ■  ^ 
grains  of  potash,   prepared  by  the  means  of  alcohol;  % 
qnantf ty,  which  I  had  proriously  ascertained  to  be  suffident  •-  •j^- 

to  eSkct  a  complete  decomposition  of  this  mineral,    Thelqr  ■* 

was  gradnafff  cTaporated  to  dryness  in  a  sand-bath.    The 
solnble  part  was  extracted  by  distilled  watcr^  and  poured  cM     * 
from  a  yellowish  white  matter,  which  was  sattdtititiy  ednl* 
corated(a)« 

3.  liquid  nitrate  of  ammonia  was  now  dropped  Into  the 
alkaline  fluid,  as  long  as  it  produced  any  dpodlnesii:  Am 
dear  fluid  was  now  decanted  from  a  small  quantity  of  white 
matter,  which  had  subsided,  and  rendered  add  by  nitrlo 
add ;  ammonia,  added  to  excess,  produced  a  slight  turbid« 
ness.  These  precipitates,  after  sufficient  edulcoration,  were 
added  to  the  yellowish  white  residuum  (a). 

4.  The  liquid  was  now  rendered  slightly  acid  by  nitric 
add,  and  a  solution  of  nitrate  *  of  lead  in  distilled  water 
Vas  dropped  into  it,  as  long  as  it  separated  any  precipitate. 
The  clear  fluid  was  poured  ofl*,  and  eyaporated  nearly  to 
dryness,  and  a  small  quantity  of  white  matter,  thus  obtain- 
ed, was  added  to  the  former  precipitate,  which  dried,  and 

*  If  the  colourless  liquid  oxinitrate  of  lead  be  dropped  hito  a  Osdnilrataef 
dilute  solution  of  arsenic  acid,  or  of  arseniate  of  potash  acidulated  h»d. 
by  nitric  acid,  no  immediate  precipitation  of  an  arseniate  of  lead 
is  produced ;,  but  crystalline  grains  are>  after  a  time,  gradually  de* 
posited  at  the  bottom  of  the  vessel.  But  liquid  nitrate  of  lead 
causes  an  immediate  and  abundant  precipitate  from  these  same  di* 
lute  solutions .    Tliese  two  combinations  therefore  must  be  different 

exposed  , 
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AnilyiU.  Mposed  to  a  low  rod  heat,  weighed,  while  slill  warm.  *3'«, 

which,  according  to  the  proporlitin  or  33:  1(X),  establishei} 
b^  Mr.  Chciii;»ix,  implies,   13-46  of  arsenic  aciJ. 

5.  The  superfluous  lead  iras  now  separated  from  the  fluid 
by  sulphate  of  soda,  and  filtered  otT.  Ammoaia  prccipi- 
tatcJ  a  minute  portion  of  flaky  matter;  it  weighed,  after 
ignition,  0  2  of  a  graiu  ;  it  consisled  of  silica  and  oside  of 
Iliad,  anduiust  be  attributed  to  the  nitrate  of  lead  employed. 
B-  1.  The  yellowish  white  residuum  (o)  (  A,  2-)  was  dis- 
toUpd  without  efTcrTcscence  in  nitric  acid,  except  a  minute 
portion  of  silica,  which,  after  ignition,  =0-38.  A  white 
heavy  matter  wa»  thrown  down  from  this  aoliilion,  by  liquid 
■ulphate  of  soda.  The  clear  decanted  fluid  was  evaporated 
to  a  small  Tolumc,  and  sulphate  of  soda  produced  a  farther 
separation  of  white  matter.  It  was  sulphate  of  lead,  which, 
after  exposure  to  a  low  red  heal,  and  weighed,  while  warm, 
=  47-S;  which,  upon  the  suppoMlion  that  one  hundred 
parts  of  Eulphata  of  lead  contain  6974  of  lead  +3'48  oS 
oxigen,  are  equivalent  to  34*77  of  oxide  of  lead. 

2,  The  Ruid,  now  freed  from  lead,  deposited,  on  (hp 
afl'uaion  of  ammonia,  B  greenish  matter,  which,  after  ig- 
nition, became  ret]]  &nd  =00^3  of  a  grain.  It  was  oxide 
of  iron. 

C.  1.  One  hundred  grains  of  larger  crystals,  some  ol 
which  were  hollow,  and  the  surfaces  of  which  were  slightly 
and  partially  covered  with  ^ilky  filaments,  treated  in  the 
same  way,  yiuldi-d  95-383  of  sulphate  of  lead,  equivalent  (^ 
69-76  of  oxide;  and 80  of  arseniatc  of  lead,  which  indicate 
26-40  of  arsenic  acid.  The  oxide  of  iron,  in  this  case, 
amounted  to  only  0-05  of  a  grain,  and  tho  residuary  silica 
was  in  too  small  a  quantity  to  be  weighed. 

3.  I  have  endeavoured  to  decompose  thisfo;sil  by  boiling 
it  to  drjficss  ia  a  solution  of  four  times  its  weight  of  thf 
purest  sabcarbonatc  of  potash,  and  exposing  Che  dry  mass, 
for  a  very  short  time,  to  a  low  red  heal;  but  I  found,  that 

,  only  a  part  of  the  arsenic  acid  had  united  to  the  alkali ;  the 
larger  portion  of  it  was  defected  in  the  nitric  solution  of 
the  residuum;  but  the  relative  proportions  of  the  oxide  and 
the  acid  were  found  to  ^6rrespond  almost  exactly  with  the 
foregoing  itatcmcnt  of  them, 

3.  I 


I 


3  I  round  also,  that  carbonate  of  ammouia  preclpitateilAnjlyii*. 
tliis  mineral,  in  an  unaltered  state,  from  its  solution  in 
nitric  kcid;  asnoarfcnic  acid  had  unitcdwithlhe  precipitant. 
The  solnlion  of  the  nitrate  of  ammonia  was  evaporated  to 
^ynesi,and  eTposed  toarcd  heat  in  a  pUtina  crucible;  but 
nothing  was  left,  except  a  slight  trace  of  oxide  of  lead. 
We  may  iafcr  from  this  the  absence  of  both  the  fixed 
alkalis. 

4.  I  found  in  one  specimen  only  of  this  fossil  any  notable  Vuiety. 
(HRercnce  in  the  relatirt  proportions  of  the  oxide  of  lead  aed 
df  the  acid,  lo  which  it  is  united.  It  consisted  of  crystals 
confusedly  matted  together  in  a  more  compact  mass,  than 
this  fossil  generally  assumes.  One  hundred  grains  ivere 
dissolreU  in  nitric  acid ;  the  marine  acid  was  separated  by 
nitrats  of  silicr,  and  any  redundant  silver  by  muriate  of 
tninionia.  The  lead  was  >>«p3ratcd  by  sulphuric  acid,  and 
the  superfluous  portion  of  that  aciJ  by  nitrate  of  barytes, 
and  the  arsenic  acid  was  combined  with  oxide  of  lead  by  the 
affusion  of  nitrate  of  lead.  The  muriate  of  silver  =:g'S; 
tic  Bulphato  of  lead  =  07-6,  and  the  arseniate  of  lead  =  72, 
equiTalentlo  1-63  of  mnriaiic  acid,  71-46  of  oxide  of  lead, 
and  23-88  of  arsenic  acid,  respcctiiely.  The  quarli  =  0-35, 
and  the  oxide  of  iron  0-2  nearly. 

Another  portion  taken  from  the  same  specimen,  treated 
with  an  alkali,  gaxc  Tcry  nearly  a  similar  result. 

I).  It  will  now  be  necessary  for  me  to  speak  concerning  Nitme of  iMtpi 
an  ingredient  of  this  fossil,  which   I  may  have  seemed  to*?*.'^'"' ""'• 
OTerlook.     I  mean  the  muriatic  acid:  I  haic  found  some  ,atied  in  the 
difficulty  in  ascertaining  the  proportion,  which  it  bears  to  ^""'*''y  " '"' 
Hie  otbcr  constituent  parts,  and  from  a  cause,  which  1  did 
"Bot  suspect.     I  considered,  that  the  only  sure  mode  of  dc- 
tcnnining  this  point  was  to  have  recourse  to  nitrate  of  siltcr, 
which  might  effect  a  direct  separation  of  the  marine  acid 
from  the  nitric  solution  of  this  fossil.     But  I  found,  in 
many  experiments  upon  gheo  quantities  of  this  mineral, 
Aat  the  results,  which  I  derived  from  this  most  valuable 
chemical  test,  were  variable  and  uncertain. 

At  last,  1  was  enabled  lo  trace  the  crrourand  uncertainty  iitiauKcof 
ap  to  two  sources.     In  the  first  place,   I  found  that  the"""" 
pmiateof  silver  wa;  mgre  abundant  in  the  cases,  where  I 
employed 
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—  cmplojed  a  TCssel  with  a  long  neck  for  the  solution,  md 

■  did  not  expose  it  to  heal. 

I  concluded  therefore,  that,  when  the  process  was  con- 
ducted under  ditTerent  circumstances,   the  predominating 
masa  of  nitric  acid  produced  its  effect,    and  volatilized  a 
portion  of  the  muriatic. 
2nd  mnrce  of        Another  source  of  errour  1  found  ia  the  following  ano- 
cnaub  malous  circumstance,  ofc.  a  Eimiiltaneous  precipitation  of  a 

portion  of  aricniate  of  lead  takes  place  with  that  of  muriate 
of  silrer.     Wliatever  combination  this  may  be,  it  is  a  weak 

I  one,  and  may  be  sercred  by  nitric  acid,  wliich  dissolres  the 

arscniatt'  and  leaves  the  muriate;  or  by  ammonia,  whicb 
takes  up  the  muriate,  to  the  exclusion  of  the  arseniate. 
The  conclusion,  to  which  many  e:[pertineQts  have  led  mc, 
is  this,  that  the  muriate  of  silver,  prodnced  in  the  nitric 
solution  of  one  hundred  grains  of  nrscniate  of  lead   by 
nitrate  of  silver,  amounts  to  about  9-5. 
Proof  ihBt  the        E.  In  order  to  prove,  that  the  acid,  which  is  combiied  with 
iniiiErsi  ii  die    *-^°  oxide  of  lead  in  this  mineral,  is  the  arsenic  acid,  and 
iriFnic.  that  (t  js  not  combined  with  phosphoric,  I  decomposed  some 

of  its  acid,  which  had  been  combined  wilb  lead  in  the  fore- 
Koing  experiments,  by  means  of  sulphuric  acid,  and  filtered 
off  the  sulphate  of  lead.  The  fluid  which  passed  through 
Ihc  £llcr  nas  evaporated  jiearJv  to  tirynus^  and  it  assumed 
the  appearance  of  crystalline  grains.  Some  of  it  was  ex- 
posed to  the  flame  of  the  blowpipe  Id  a  gold  spoon  ;  at  first 
it  became  like  a  white  dry  powder,  which  melted  before  an 
increased  heat:  placed  on  c/ii/rwu/ and  ignited,  it  was  to> 
tally  dissipated  in  arsenical  fumes. 
,  Some  of  it  was  dissolved  in  water,  and  dropped  into  liquid 

8nl|di&te  of  titanium,  a  white  precipitate  was  produced: 
combined  with  soda,  it  precipitated  silver  from  the  nitrate 
of  silver,  of  a  brick  colour.  It  precipitafed  mercury  from 
it«  nitrate,  of  a  yellowish  colour,  which  afterward  liecame 
reddish.  This  precipitate,  exposed  to  the  (lame  of  the  blow. 
pipe  on  charcoal,  exhibited  the  same  phenomena  as  arseniale 
of  mercury. 
ValUciou*  I  precipitated  magnesia^rom  its  muriate,  and  redissolved 

^Se^dii-  '  jj  ^y  carbonate  of  ammonia,  perfectly  saturated  with  car- 
tliB  fhotpboiiE  bonic  acid.     I  divided  thu  liquid  iato  two  portions,  and 

dropped 
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dropped  into  bolh  a  solution  of  the  combination  of  the  add  ^c'd  fmrn  tba 
of  this  miacral  and  soda.  No  precipitate  was  produoed. 
I  dropped  into  one  of  the  TCisels  some  liquid  phosphate  of 
soda,  and  a  separation  uf  saliuc  matter  was  instantly  pro- 
duced. I  soon,  however,  found,  that  this  mode  of  dis. 
ttn^uiihing  the  phosphoric  from  the  arseoic  acid  could  not 
be  depended  upon.  For  in  tht  other  ressct,  into  which  no 
phoEphate  of  soda  had  been  dropped,  in  a  short  time  saline 
tnfls  made  their  appearance,  and  an  abundant  depositio*  of 
saline  matter  was  formed.  I  found  also,  that  if  the  solution 
had  been  more  concentrated,  the  precipitation  would  have 
immediately  taken  place. 

On  making  a  comparaliTC  experiment  with  arsenic  acid,  I 
found,  that  it  forms  a  triple  salt  with  ammonia  and  mag> 
Beeia,  analogous  (o  the  phosphoric  salt  described  by  Dr. 
Wollaston.  The  figure  of  the  arsenical  salt,  as  far  as  I 
conld  determine  it  from  a  confused  crystallization,  ia  a 
tried ral  prism. 

We  are  therefore,  I  think,  authorized  from  the  cxpcri> 
■nenls  herein  detailed,  to  conclude,  that  tho  fossil,  which 
is  the  subject  of  this  paper,  is  arseniate  of  lead,  and  that, 
if  we  state  that  the  relatire  proportion  of  the  constituent 
parts  of  it  are  in  one  hundred  as  follows,  we  shall  not  be 
far  from  the  Irulh : 

^OKide  of  lead  -         -  69-76  p^^^Sl 

Arsenic  acid       ...    36-40  miaeral. 

Muriatic  acid  -         -  t*58 

Tlie  silica  and  the  oxide  of  iron,  which  account  for  a 
portion  of  the  loss;  and  the  alumina  and  copper,  which 
are  sometimes  found  in  an  analysis  of  this  fossil ;  1  do  not 
conceiTe  to  be  essential  to  it. 

Th«  existence  of  a  minute  portion  of  muriatic  acid  as  aCuiiouaiiA 
constant  ingredient  of  il  is  a  curious  fact :  and  it  is  still  more 
curious,  when  wc  consider  it  in  conne^^ion  with  the  analogy^ 
that  in  this  particular  it  maintains  with  the  natural  phos- 
pbalo  of  lead.  ,   . 
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Experimetat  on  the  Comhitiation  of  Phosphorus  aith  Metals 
and  their  Oxidea  in  the  humid  IVag ;  to  uhich  is  added  the 
Examination  of  a  Gas  arising  from  a  peculiar  Decompo^ 
sition  of  Alcohol:  bi/  Mr,  Tueodobe  de  Ghotthuss*. 

W^am™  h  1-  It  is  well  kno«n,  that  the  sdrfacc  of  wMer  be- 

esJiihitedby  cumes  luminous  iu  the  dnrkj  when  spirit  of  wine,  in  which 
Siosiihotus  in  phosphorus  had  been  digested,  is  poured  on  it.  Another 
■Icoliol-  curious  appearance  may  be  exhibited,  by  half  filling  a.  small 

phial  with  this  alcohol,  and  putting  it  in  a  dark  place,  at  a 
(emperalurc  of  about  64''R.  [176^F.]  Etch  befure  the  . 
liquid  begins  to  boii,  a  fianie  makes  its  appearance  at  the 
month  of  the  phial,  antl  reaches  somclimcii  to  the  height  uf 
fite  or  Hix  inches,  but  is  incapable  of  heating  or  idling  fire 
to  any  thing.  You  may  bold  your  finger  in  it  some  lime 
wilbout  danger,  and  without  feeling  any  heal.  This  (laroe 
«shibit5  to  ns  an  intermediate  stale  between  a  simply  lumi- 
nous Tap  on  r,  as  is  that  of  phosphnretted  nitrogen,  and  an 
inSamcd  vapour,  which  in  fact  dilfcrs  from  it  only  by  more 
rapidly  decomposing  the  oxigen  gas  of  the  atmosphere. 
Unillic  |>Ho»-  §  -•  Phosphnretted  alcohol,  poured  into  solutions  of 
gold,  silrer,  mercury,  and  copper,  suddenly  reduces  these 
four  mtitals,  and  prcsipitati'S  them  iu  the  slate  uf  real 
phosphnrets.  Two  drops  of  nitrate  of  silTcr,  or  of  mer- 
cury, in  a  drinking  glass  full  of  dislilled  water,  will  b* 
rendered  very  sensible  by  the  addition  of  a'few  drops  of 
phosphnretted  'alcohol,  which  immediately  occasion  s 
pfmphuietoT  dark  precipitate.  The  phosphnrct  of  gold  thus  oblained 
f^'  had  a  considerable  resemblance  to  the  purple  powder  of 

'  Cassias,  but  differed  from  it  in  being  of  a  deeper  colour 
like  that  of  indigo.     When  applied  on  porcelain,  this  ap- 
pears neatly  gilt  on  being  exposed  to   the    Dame  of   the 
blowpipe,  and  a  smell  of  phosphorus  is  emitted. 
Pboiphureu  iif      ^he  most  csseutiat  generic  characters  of  the  other  phot- 
Hli«t,mercur7,  phurets  are:   1,  to  dissolve  in  nitric  acid,  with  the  eTolu. 
^PF«'       ^jgQ  Qf  nitrous  gas^  after  which  an  insoluble  pbpsphuret 

•  Annales  de  Chimipj  toI.  LXIV,  p.  19. 


^uced  by  it 
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lmnain3."S,  to  emit  a  lieaatiful  [ihosph orescent  light  io  tlic 
tdtrkf  when  (lirunu  oa  a  hot  iron,  And  leare  a  raetallLc  pel. 
I  licleu  a  reuduum. 

Their  apecific  characters  are  easily  dolermincd,  first  by 
the  metal  left  after  the  action  of  (he  lire,  anil  secondly  by 
tbat  found  in  solution  io  the  uitric  acid. 
L      Their  fonnatlon  may  be  explained  in  (he  following  way.  Thf'i  fun 
■7fac  ipirit  of  wine  impregnated  with  phosphorus  quits  it,  ""'  '^^ ' 
L  SB  soon  as  it  is  mixed  with  (he  solution  of  ^ther  of  the  four 
metals  mentioned  above,  and  unites  with  the  acid,  producing 
ether.     The  metallic  oxide,    being  set  free,    gives   up   its 
Dxigen,  either  to  the  hidrogco  of  the  alcohol,  or  to  a  small 
portion  of  the  phosphorus,  the  greater  part  of  which  seizes 
on  the  metal  in  its  pure  state.    This  explanation  results  from 
tbe  products  of  the  two  liquids,  the  phosphurct  that  falls 
dofrn,  and  the  ether  that  remains  in  the  liquid,  the  fragrant 
imell  of  which  is  perceptible  the  moment  after  the  operation 
is  elTected. 

^  3.  A  Tcry  singular  phenomenu  cthibited  in  this  expert-  .Sin^nlku  a 
ment  is  the  agitation,  which  the  metallic  particles  display.  ||^''-^ 
If,  for  instance,  a  few  drops  of  phosphurclled  alcohol  be 
dropped. into  a  solution  of  gold  contained  in  a  shalluwiah 
vessel,  immediatciy  we  perceive  currents  take  place  through- 
out the  whole   of  (he  liquid,  and   particles  of  the  revived 
metal  attracted  in  all  directions.     Sometimes  they  dart  with 
impetuosity  toward  the  sides  of  the  vessel ;  sometimes  a  cen. 
trifugfti  force  appears  to  whirl  them  round  a  common  centre; 
and  these   cqpimotions  are  always  carried  on  with  such 
Telocity,  that  the  eye  can  scarcely  follow  them.     This  ex- Ptismaiic 
bibitioo  is  frequently  rendered  more  ple»ing  by  the  fine ''"'''"'* 
prismatic   colours  displayed   on  the    brilliant   particles  in 
motion.     No  doubt  this  decomposition  of  the  light  must  be 
ascribed  to  a  very  thin  stratum  of  some  heterogeneous  sub> 
stance  adhering  to   the  metal,  as  in  those  coloured  rings 
which  Newton  observed  between  convex  lenses.     I  satisfied  The  nglt.n 
myself  by  a  very  bimple  espcriment,  that  these  movements '""'"!*"'* 
were  owing  to  the  cvaporalioo  of  the  alcohol ;  for  ihey 
ctased  as  often  as  1  placed  the  vessel  before  a  window, 
whereihe  temperature  was  th^t  day  ntO  [SS'T.];  and  the    ■ 
momeat  1  took  it  (hence,  and  brought  it  near  a  gentle  fire, 
the  commotions  began  anew  with  great  rapidity. 
VolXXV.— StPfLESEJiT.  4B  H-The 
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ftedptiaiM  of  k  4-  TIic  precipitates  prodnced  by  phospharetted  *1ca}iol 
tin, lauS,  bis-  iaBolutiOnt  of  tin,  lead,  bismuth,  antimoay,  and  platina, 
mnoy'  ri,a  •'"  '"''  differ  from  those  obtained  by  mrans  of  alkalis,  and 
ptnliu,  by  In  somo  cea  by  alcohol ;  except  that  the  rurmer  are  mitud 
tkokoL  'f'ltH  D  lilllc  phosphorus,  the  «eparaiiun  of  which  hwtens 

that  of  Ibe  eude.     Tbe  phosphorus  h  simply  mixed  with 
(hem  however,  for  the  colour  of  the  precipiUte  is  not  alter- 
ed byil;  but  we  shall  see  presently,  (hat  this  is  greatly 
changed,  as  Gson  as  a  ckomkal  cumbiiiatiou  of  it  iritfa  the 
oitde  takes  place. 
V«rT  different       To  eU'ect  this  I  boiled  twa  parts  of  phosphorus  with  one 
•'""'•"         of  caustic  potash  in  abont  six  parU  of  rectified  alcohol,  the    , 
aitohol  con-      whole  being  contained  in  a  small  glass  phial  *.     Thegrcatct 
aim  in  aJltalL  p,^t  gj  ,f,e  phosphorus  was  not  attacked,  and  could  be  nsed 
in  the  Rubseqiient  cxjiertments.     After  cooling,  the  liquid 
let  fall  an  oxide  of  phosphorus  of  a  very  fine  red  colour, 
and  the  supernatant '  Hu id  became  perfectly  clear.     It  was 
this  tliat  was  employed  in  the  fallonini;  etperimeDta. 
KHnie  of  lr»J       A  portion  of  this  pbosphuret  of  potash  in  alcohol,  being' 
^pltaiedby  panted  into  a  solution  of  trysUls  of  nitrate  of  lead  in 
water,  precipitated  a   substance  of  a  line  ctrange  colour. 
Commotion)  toolc  place  throughuui  the  «  hole  of  the  liquid, 
and  in  a  few  moments  black,  shiniuE;,  crystalline  grains  se- 
parated ;   which  on  examination  cuoiporicd   themsehes  as 
mMallic  lead  rotaioiag  a  little  phosphuruc.     The  same  solu- 
tion of  nitrate  of  lead,  one  portion  of  Khich  I  treated  wilh 
qpirit  of  wine  impregnated  with  phoiphorug  simply,  and 
mnother  with  caustic  alkali,  yielded  in  each  can  a  white  pre- 
cipitate;   while  alcohol  impregnated  with   phftsphuret  of 
potash  imttiediatoly  prodnccd  with  it  tt  rery  bright  orange. 
I  then  attempted  to  give  this  fina  cotonr  to  tbo  white  oxide 
thranrn  dowa  by  tbe  alkali,  by  adding  to  it  when  separated 
phoepbnrettfld  spirit  of  wine,  but  invain:  which  proves, 
that  the  orange- coloured  sabifance  is  formed  only  at  the 
■aoment  when  the  phosphorui  and  oiide  meet  in  a  state  of 
extreme  tenuity  fa*onrab)e  to  their  intimate  union. 
h«peitiaof        §  5-  This  orange  precipitate  easily  loses  its  colour,  some- 
tlie  predpitate. 

*  An  examinaUon  o[  the  gat  evolved  in  this  process  will  be  found 
.  toward  the  end  of  this  paper,  at  §  II. 
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^KtllBei  growing  darker,  at  others  becoming  singularly  white. 

To  aroid  the  latter  accident,  which  is  owing  to  the  rolati. 

Itzation  and  combustion  nf  the  phosphorus,  it  shuuld  be 

washed  and  dried  cold.     It  then  retains  its  brown  red  tint, 

and  has  tlie  following  properties.      1.  Rubbed  between  the 

fingers  ityicldi  a  smell  of  garlic.     4,  Thrown  on  a  hot  iron, 

it  emits  the  same  smell,  Hccempanied  with  a  rery  beautiful 

phosphorescence,  and  leaving  a  rc&iduum  oT  phosphate  of 

lead,  fusible  before  the  blowpipe,  mixed  with  some  white 

oxide.      3.  Jads  expel  from  it  no  aeriform  bubbUm,  but  de- 

vetope  a  nauseating  and  uTKqaivoral  tmell  of  jihotphuretled 

^^Mdroffcii.     4.  Nitric  acid  dissoUcs  the  greater  part  of  it, 

^Hhlt  t^ilhotit  ihc  least  extrication  of  nitrous  gat;  and  the  re> 

^r^unn)  is  nothing  but  phosphorus. 

P  From  all  these  properties  I  conclude,  that  this  subitanco 

I      H  composed  of  oxide  of  lead,  phosphorus,  and  a  little  hi. 

Idrogen ;  or  that  it  is  a  hidrogurettcd  phosphuret  of  oxide 
of  leai!  *. 
^  6.  Water,  alkalis,  and  spirit  of  wine  in  which  phos- 
phoriit  has  been  digested  precipitate  the  nitromuriate  of 
antimony  white;  but  alcohol  impregnated  with  phosphuret 
of  potash  occasions  in  it  a  fine  brown  precipitate,  which, 
beitig  washed  and  dried  without  heat,  remains  unaltered, 
and  has  a  considcrabM  resemblance  to  kcrmes  mineral.  The 
node  in  which  this  powder  is  formed;  its  phosphorescence 
b]r  the  action  of  caloric;  its  quiet  and  partial  solution  in 
nuriatic  Bcid,  (vhich  produces  with  it  the  alliaceous  smell; 
■ltd  the  residuum  of  phosphorus;  joined  with  the  property 

I      of  not  decomposing  nitric  acid;  evidenfly  prove,  that  it  is 
kidrogarettcd  phosphuret  of  oxide  of  antimony. 
^  ^7.  Though   alcohol   impregnated  wiih  phosphuret  of 

I      potub  precipitates  all  metallic  solutions,  it  does  not  always 
I     form  phosphnrets  of  their  oxides.     In  somecases  the  precU 

I^tate*  are  oxides  simply  mingled  with  phosphorus,  as  occurs 
in  the  solutions  of  tin,  zinc,  cobalt,  and  manganese 
Others  they  are  phosphurels  containing  the  metal  in  a  pure 

I*  If  this  phosphuret  have  been  some  limi?  exposed  to  the  air,  ib 
nide  nbsorbs  carbonic  acid,  and  the  nitric  acid  then  extricates  a 
pa,  which  the  operator  might  at  fini  be  tempted  to  take  for  nitrous 
ps,  but  it  has  ndtber  its  smell  nor  its  rutilanl  appearance. 

3  B  3  state, 


form  pliosphu- 
'iih  ihcir 
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state,   and  consequently  decompose  nitric  acid;  as  tkose 
^formed  in  solutions  of  silver,  mercury,  copper,  and  bis. 
mut]i«     I  lieiieve  however,  that  beside  the  two  phosphurcts 
of  oxides  I  have  mentioned,  others  might  be  produced  by 
repeating  oar  trials,  and  varying  the  proportions  of  phos- 
phorus and  alkali,  for  these  are  of  the  greatest  importance 
The  pTopor-      ia  preparing  the  two  species  I  have  mentioned.     If,  for  in. 
prcdi^ianUai-  Stance,  the  precipitant  contain  too  much  phosphorus,  or 
porU)iu  too  much  alkali,  the  precipitate  will  be  white,  i»oth  from 

the  nitrate  of  lead,  and  from  the  nitromuriate  of  antimony ; 
and  we  cannot  obtain  the  orange  precipitate  in  the  first  case, 
or  the  brown  in  the  other,  but  by  adding  to  the  alcohol 
whichever  of  the  two  substances  is  deficient. 
Sulphuret  of         The  action  of  sulphu^t  of  potash  exhibits  a  striking 
P^^l]^*^^^*^    analogy  with  this.     This  suiphuret  precipitates  the  nitrate 
actiaa.  of  lead  red;  but,  if  it  contain  too  much  alkali,  the  preci- 

pitate is  sa/i//^ ;  and  if  the  suiphuret  be  sufficiently  hidrogu- 
rctted,  it  is  black.  In  the  latter  case  however  the  precipi. 
tatemay  be  made  red  by  adding  an  excess  of  acid  to  the  metal- 
lic solution,  for  this' extricates  the  hidrogu retted  suiphuret. 
Fulminating  |  g.  Mercury  dissolved  in  nitric  acid  furnishes  with  the 
mercury.  alcaline  phosphuretted  alcohol* a  precipitate,  that  fulmi. 

nates  loudly  wheu  struck.     As  we  do  not  always  succeed  in 
obtaining  it  equally  fulminating  iu  this  way,  it  appears  to 
tne  a  more  certain  method,  to   i-it  i)aie  it  by  mixing  phos- 
phurct  of  mercury,  obtained    by  means  of  j)hosphiiretted 
akoiiol   (see  §  2)^    ivitli    small  dry  crystal*   of   nitrate  of 
mercury. 
Alkaline  soIm-        ^  Q.  Though  lead  dissolved  in  acids  h  not  separated  in 
precipitated       *^'^  metallic  State  by  alcohol  impregnated  with  phosphorus  f , 
nieullic.  it  is  when  its  oxide  is  held  in  solution  by  alkalis.     ^V^e  have 

only  to  let  fall  a  few  drops  of  this  precipitate  into  an  alka- 
line plumbate,  when  the  metal  and  the  phosphorus  will  im. 
mediat(Jy  unite,  and  separate  in  the  form  of  small,  black, 
brilliant,  granular  crystals.     The  presence  of  the  alkali  ia 

*  That  Mni>t  be  einploycd,  which  giv(S  an  orange  or  red  prcci- 
pilate  wiUi  -uhitiuiis  ol"  lead;  and  it  is  essential,  that  the  precipitate 
he  washed  onl)  with  cold  water. 

t  Tins  alcoiiol  muit  not  be  confounded  with  that  which  contains, 
)  eside  phosphorus,  alkali  like\Yii;e. 

tills 


rtis  case o eras ioiM  the  formation  nfapheAphife,  anit  bj'ltiia 
the  attraciion  of  the  phosphorus  for  the  oxigen  is  tnrrenged. 

These  ubserTations  suxgi'st,  that  mct^ts  may  be  classed  by  fU-.fii^fati«o 
their  moile   of  comporting   llieuiscltei   with   phosphuretlod  "' ""*'     ' 
■Icuhol ;  and  perhaps  this  »yi,teta  uf  tliTi^km  would  be  less 
cqiiiTocal  than  any  other. 

%  10.  If  we  write  on  a  piece  of  paper  with  sotDtions  of  Synipaiheric 
.,  ,  ■       ,  ..  .        roeuUic  inks 

silver,  mercury,  and  copper,  and  put  the  paper  mto 

phial  cont.iiniDg  a  bit  of  phosphorus,  ercry  letter  will 
■ppear  in  a  few  minutes  with  Iha  lustre  of_  the  original 
metal;  ami  its  brightness  may  be  afterward  increased  by 
Tabbing  it  with  a  poli^h-jd  substance,  as  g\is»,  &c.  It  i< 
■nflicicnl  cTcn  to  leare  the  phuipborus  a  few  minutes  in  the 
phial,  after  which  it  may  be  taken  out;  for  the  rapour 
cnianaliiig  from  it,  though  iniieible,  retains  the  rcTinfying 
power,  aiK)  gives  the  writing  the  metallic  lustre. 

Alcohol  impregnated  with  phosphorus  aifords  an  excellent '*'™'«'''"'™i 
means  of  di^priting  water  of  the  oxigen  gas  it  commonly  "^|'„'^ 
contains.     For  this  purpose  we  have  only  to  let  fall  a  few 
drops  into  the  wafer,  and  expose  it  to  the  light  of  the  sun : 
Ihc  phniphorus  will  be  oxided,  without  passing  to  the  state 

^^  of  an  acid,  and  the  water  may  then  be  6ltered,  to  reader  U 

■fclrar. 

^H.   DecompotUion  of  Alcohol  at  no  veri/  high  TemperaCiire, 

^  11.  When   phosphorus  and  caustic  fixed  alkali  are  di- "e^mf^'i'" 
geetcd  or  boiled  in  rectilied  spirit  of  wine,  this  liquid  is  de-  i„vt  ((.mjien- 
composed,  and  gives  rise  to  the  formation  of  water  and  of  ""'- 
photphocat  buret  ted  Mdrogen  gas,  which  may  be  collected 
in  ihd  hydropnenmatie  apparatus,  and  ia  which  I  have  found 
tlic  following  properties. 

i*  a.  This  gas  is  invisible,  and  diffuses  an  altiaceons  smell  l"™!  *''«  "f 
l^cmbling  that  of  phosphuretled  hidrogen  gas;  with  which  «|. 
■oivever  it  cannot  be  confounded,  as  it  docs  not  take  lire 
Riontaneously,  either  in  the  open  air,  or  when  nii«ed  with 
Wtigen  gas.  I  eniloavourcd  to  incriMsc  the  proportion  of 
uhosphurus  in  it,  by  dimiiushin:;  that  of  the  alcohol  and 
Blkali ;  and  then  placed  the  gas  in  a  heat  of  70"  R, 
[180  5"  F.],  yet  it  did  not  iuUamc  on  contact  with  tho 
a  lit)  asp  here. 

i.  When 
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b.  When  kindled  by  the  flame  of  a  candl«,  ils  burning  U 
alttuideU  with  rapouD  of  phuspborus,  part  of  which  is  pre* 
dpitalcMl  in  a  concrete  farm  on  the  sidca  of  the  wmsel  con< 
(aining  it. 

e.  It  iaflames  with  detonation,  when  mingled  with  oxtgen    ' 

d.  Nitrous  gas  occaMons  no  alteration  in  it :  but  if  oxigen 
gas  bo  added  to  a  miiturc  of  these  two,  a  bright  light  appears, 
which  is  followed  by  a  Tiolcnt  and  very  dangerous  detona- 
tion, in  the  cxperiineDt  1  made  OD  a  fourth  ]>art  of  a  cubic 
inch  of  the  inflammable  gas,  enclosed  in  a  glass  tube  whicli 
I  had  purposely  selected  for  its  thickness,  the  tube  vat 
broken  to  pieces,  and  the  fragments  flew  up  to  the  cieling 
of  the  room,  where  they  made  deep  marks. 

e.  If  three  measures  of  oximuriatic  acid  gas  be  introduced 
in  separate  portions  to  one  measure  of  this  inflammable  gas 
in  a  tube  over  water,  it  will  take  fire  at  the  introduction  of 
each  portion,  and  burn  with  a  very  fine  green  light.  The 
mixture  expands  at  the  commencement,  and  afterward  di. 
minishes  prodigiously.  All  this  goes  on  quietly,  and  there 
is  nn  danger  in  the  experiment,  if  we  take  care  to  use  a 
pretty  long  tube. 

/.  It  is  injuriouH  to  the  germination  of  plants,  as  appears 
Tram  the fulln wing  experiment,  nariiig  placed  three  parcels 
of  the  leeds  of  water  cresses  (mgmbrium),  moittenod  with 
water,  under  three  jars,  one  of  which  contained  oxigeii 
gas,  one  atmospheric  air,  and  the  third  this  inflammable 
gas,  1  left  them  thus  four  and  twenty  hours.  1  then  found, 
that  the  seeds  in  the  first  jar  had  begun  to  germinate,  for 
they  were  soft  and  viscous;  those  in  the  second  jar  were 
less  so;  and  those  in  the  third  not  at  all.  The  seeds  were 
■own  separately  at  the  same  time  in  good  mould,  and  the 
celerity  of  their  Tegetation  was  in  the  same  order.  The 
seeds  that  had  been  in  oiigen  gas  came  up  in  three  days; 
those  that  had  been  in  atmaspheric  air,  in  four  ;  and  those 
that  had  been  in  the  inflammable  gas,  not  till  the  end  of  the 
tilth. 

g.  To  find  the  nature  of  this  gas,    I  introduced  fifty 

measures  of  it,  and  a  hnndred  of  oxigen  gas,  into  Volta's 

eudiometer  pretiously  filled  with  limewatcr.    After  the  in- 

fiammation. 
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Baoimaliun  of  this  mixturt^  by  lite  electric  spark,  the  ab- 
sorption was  found  to  be  at  lirst  eighty )  no  phospiigrus  was 
deposited;  and  on  washing  the  residuum  six  measures  more 
trerc  absorbed.  The  sixty  four  remuining  ncre  nearly  pnrc 
oxigen,  for  they  \tctc  almost  wholly  absorbed  by  being  fired 
repeatedly  with  proportional  additions  of  hidrogen  gas. 
The  precipitate  produced  in  the  lime-water,  being  trcaled 
in) mediately  with  nitric  add,  dissoUcd  in  it  with  effenes- 
CCDCu:  but  it  did  not  consist  entirely  of  carbonate  of  rime; 
for  caustic  ammonia,  poured  into  the  nitric  sotuiion,  sepa- 
rated a  great  part  of  it,  namely  the  phosphate  of  lime. 
Hence  wc  may  conclude,  that  (ifty  measures  of  this  gas  re- 
quire thirty  six  of  o;iigen  gas  to  bum  it  completely;  and 
that  the  products  of  this  conibiislion  are  water,  phosphoric 
acid,  and  carbonic  acid:  consequently  it  is  pha8pbocarl)ti*Ii>iuiur«. 
rotted  hidrugen  gas*. 

§  IS.  The  liquid  remaining  in  tlie  matrass,  in  which  at-  R^''"'""  <^ 
cohol  has  been  boiled  with  phosplioriis  and  caustic  %3.eA  al-  paged  akohij. 
kali,  contains  no  phosphate,  as  we  may  satisfy  ourselies 
by  adding  lime-water  to  it:  but  if  (he  bailing  hare  beea 
long  coutiniied,  phosphu rotted  hidrogen  gas  comes  oror  to- 
ward the  end,  the  bubliles  of  uhich  talie  5re  spontaneoutty 
on  coming  into  contact  with  the  air;  and  then  the  remain, 
ing  liquid  contains  more  water  than  alcohol,  and  a  little 
phosphate.  Hence  it  appears-  that  the  presencs  of  caustic 
alkali,  more  soluble  in  water  than  in  spirit  of  wtne,  and 
the  tendency  of  phosphorus  to  unite  with  hidrogen  and  car- 
bon, giTC  rise  to  the  phosphocarbu  retted  hidrogen  gas,  and 
tbe  conTcrsiun  of  the  alcohol  into  water,  by  subtracting 
the  whole  of  its  carbon,  and  the  greater  part  of  its  hidro- 

is  remarkable,  that  the  phosphorus,  which  remains  Siii?  "F  ihv 
attei  long  boiling  in  the  alkaline  lixiTium,  remains  in  a  fluid  nh>.--pU<.ru» 
■Itate  at  a  temperature  of  10°  [SI'S"  F.]  or  k-ss;  but  on 

-owing  it  into  water,  or  into  a  vessel  of  any  kind,  it  be- 

■  TrommsdorlT  having  strongly  heated   phosphoric  acid   with  A '""il'^.B" 
^MTcnal,  obtained  a  gas,  wliicli  he  foiiiiJ  to  be  a  triple  compound  Ji^^JJ.',,  ^^y. 
of  hidrogen,  phosphorus,  and  carbon.     (See  Van  Mons's  Chemi- 
raJ  Journal,  vol.  II,  p.  ai3  and  2JS.)    There  is  every  reason  to 
presume,  that  his  gas  was  the  same  as  that  I  have  examined,  though 
the  methods  employed  to  obtain  tlie  two  were  totally  diOervnl. 
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comes  solid,  and  assumes  the  colour  and  transparency  of 


the  finest  araber  *. 

^  13.  I  cannot  cuoc.I«ile  tills  paper  without  mentioning 
some  CKperiments  1  undertook,  during  my  rfciidcnec  at  Rome, 
on  a  spedea  uf  glow-worm,  tlic  lampyrit  italica  Liii.,  pro. 
digious  numbers  of  which  arc  funnd  in  tbe  summer  In  all 
parts  of  Italy. 

'estr»riraonts  "^^^  ''S'*'  °^  ^^'^  insect  continues  some  time,  when  it  is 
I  flD  ihe  lighi  of  kept  under  wafer.  It  does  not  appear  to  be  diminisheil  for 
*.Sow'"o^im.  the  Urst  qt'iarter  of  an  hour,  and  is  some  hours  before  it 
ceases  entirely.  If  oil  be  nsed  instead  of  water,  it  is  cr- 
tingiiished  more  flpeedily,  tlie  light  ceasing  in  ^ftcen  or 
twenty  minutes.  It  is  extinguished  equally  in  hidrogen  gas, 
carbonic  acid  gas,  and  in  nitrons  gas  e\trira(nl  in  tbe  hy. 
(Iropneumatic  apparatus.  If  ihe  insect  bo  withdrawn  from 
these  gassed  soon  after  its  light  is  citingiiishcd,  its  phospho. 
rescence  roiives  by  thu  mere  contact  of  the  air;  but  when  it 
will  not  retire  eren  in  o&igen  gas,  Ihcr6ls  a  mode  of  rc- 
produdng  it  with  peculiar  lustre.  This  rooststs  in  placing 
the  insect,  whether  liting  or  dead,  to  the  rutilant  fumesthat 
ariEo  from  the  mouth  of  a  phiat  filled  with  nitrous  acid.  As 
soon  as  these  vapours  louch  tlic  at>domen  of  the  insect,  this 
becomes  luminous,  and  diifnses  a  greenish  phosphorescence, 
which  speedily  increases,  fill  it  becomes  of  a  dazzling  bright. 
nes« ;  and  afterward  diminishes  in  proportion  as  it  increased, 
till  it  entirely  ceases.  This  beautiful  phenomenon  conti. 
Dues  about  a  minute  only ;  and  though  I  hare  tried  varions 
means,  I  could  never  revive  Ihe  phosphorescence  after  its  ex. 
tinction  in  nitrous  vapour.  If  oxigcn  gas,  or  even  atmo. 
spheric  air,  be  passed  up  into  a  phial  containing  the  insect 
and  nitrous  gas,  the  light  will  soon  reappear  with  more  vi. 
vidneas  than  in  its  natural  stale. 


Fulminating         ^■^'  After  this  paper  was  sent  to  the  editors  of  tho  An. 

leui.  Dales  de  Chimie,  I  found  a  new  property  in  the  phospfauret 

of  oxide  of  lead,  which  I  had  not  obaervcd  before.     Having 

*  I  have  noticed  this  phenomenon  with  soda  in  particular,  and 
I  had  added  gradually  a  larger  proportion  «f  this  alkali  ifjan  lliat  I 
have  mentioned  of  potash,  §  4. 

slightly 
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slightly  boiled  five  parts  of  phosphorus  with  one  of  pure 
soda  in  rectified  alcohol,  I  poured  this  liquid  still  hot  into  a 
solution  of  crystals  of  nitrate  of  lead  in  water.  The  pre. 
cipitate  I  removed  from  one  piece  of  filtering  paper  to  an. 
other,  so  as  to  deprive  it  quickly  of  its  moisture,  without 
allowing  the  oxigen  of  the  air  to  act  on  it*.  In  this  state 
it  was  of  a  dark  colour,  and  possessed  all  the  properties 
mentioned  in  §  5 ;  but  it  had  likewise  that  of  detonating 
briskly,  when  the  smallest  quantity  folded  iq  paper  was 
struck  with  a  hammer.  When  the  paper  was  opened  aftor 
the  experiment,  I  found  it  coated  with  lead  completely  ro. 
Tired.  I  also  found,  that  touching  it  with  a  drop  of  sul. 
phnric  acid  was  sufficient  to  set  it  on  fire. 


X. 

Report  made  to  the  Pht/sical  and  Mathematical  Class  of 
the  French  Institute  on  a  Burning  Mirror  presented  to 
the  Class  hi/  Mr.  Peyrard  +. 

JVLli.  PEYRARD,    who  has   just  published  an   elegant  Bumini|[ glais 

translation  of  the  Works  of  Archimedes,  was  naturally  led  ^  medei, 

to  reflect  on  the  means,  which  that  great  geometrician  is  said 

to  have  employed,  to  burn  the  fleet  of  Marcellus  before  Sy. 

racuse.     Both  the  ancients,  and  the  authors  of  the  middle 

age  relate,  that  he  used  a  burning  mirror;  but  none  of 

them  enter  into  the  particulars  sufficiently,  to  givas  us  an 

accurate  idea  of  his  process.      Anthemius,  who  built  the 

church  of  Saint  Sophia  at  Constantinople  in  the  sixteenth 

century,  and  appears  to  have  been  a  very  intelligent  archi. 

tecf,  invented  an  assemblage  of  plane  mirrors,  to  produce 

the  same  effect  as  that  of  Archimedes.      Since  that  time 

Kircher,  who  perhaps  was  unacquainted  with  the  works  of 

Archimedes,  thought  of  something  similar.     Lastly  Count 

de  Buifon  constructed  a  burning  mirror,  composed  of  a 

hundred  and  sixty  eight  plane  glasses ;  and  the  experiments, 

•  The  temperature  that  day  was  Ij**  R.  (C6«  F.). 

t  Sonnini's  Bibliothcquc  Physico-^conomique,  Nov,  1807,  p, 

349. 

in 
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in  whicli  ho  (:ni|>l(i}<.-d  It,  arn  wt-H  knovn.     Thcao  three 
procoaiM,  whifh  comu  to  the  satnc  thine,  arc  allended  with 
«efious  liiroiitDoioiicc--}. 
[,.      Fiif  a  niirrw  la    n-lkcl  to  on?  ami  Ihr  Eame  point  the 
nyi  of  the  sun,  cuatldered  a<  paralld  la  each  ulher,  the 
rellecliii^nirfiicvniust  make  part  of  that  of  a  paraboloid  or 
nToIulioii,  Ihr  axh  of  uhich  is  parallel  to  Ihe  rajn  of  light, 
uiil  ila  focus  thdc  point  of  union.     If   this  mirror  Here 
eumpMcd  of  a  (treat  mimber  of  [iUob  mirrors  of  moderate 
rise,  tbo  pUne  of  cnch  must  be  paralli-t  lo  a  tangent  of  the 
iwraboloid  at  the  point  where  it  is  cat  by  the  rorres ponding 
radjoi  tector.     Now  in  consequence  of  the  motion  of  the 
BDD  the  position  of  the  axis  of  the  paraboloid  changes  with 
ftnpimtiohie    scno  rapidity.     If  the  form  of  tiie  mirror  thcrtfore  be  nn- 
wiih  gUtsai      chan^able,  the  whole  must  turn  round  ihe  forus  with  the 
framc."^  "^''*'"'»  which  appears  lo  be  iinpraclicable;  and  if  the  parts 
that  compose  it  be  movable    iudependent  of   each   other, 
each  of  these  parts  mnst  turn  so  as  to  be  constantly  ^cr- 
pendirular  to  Ihc  right  line,  that  bisects  the  angle  formed  by 
the  solar  ray  and  Ibe  corresponding  radiui  vector. 
Wiih  iGiiTil         It  appears  difficult  to  givo  the  component  mirrors  the 
*!*■"  "'""■    movement  in  question  by  Means  of  a  machine,  less  perhaps 
flifficuU  because   Ihe  change  in  Ihe   sun's  dnclinalion  would   render 

this  machine   complex,   than   because   Ihe    etpansinn  of  the 
metallic  rods,  nsed  for  imparting  the  motion,  would  change 
hi  a  perceptible  and  nnforeseen  manner  the  direction  of  the 
component  mirrors  ;  and  because  tiic  action  of  the  machi- 
nery would  impart  lo  each  mirror  a  vibratory  motion,  that 
would  keep  the  image  in  perpetual  agitalion. 
Each  glaiB  mm-      There  remains  no  other  reasonable  way  Ihereforeof  (om- 
naged  bjr  B  dif- pggJQ-  a  burning  mirror  of  Several  plane  mirrors,  hut  by 
fereul  pcison.    "^  .  ,      ,    ,     ,  .  , 

entmsting  each  of  the  latter  to  an  individual,  charged  with 

keeping  it  in  the  proper  position  for  rcHectiug  the  image  of 
the  sun  to  a  determinate  point,  varying  the  poi^iliitri  agree. 
Inconicnience  mbly  to  the  motion  of  the  sun.     But  Mr.  Peyrard  justly 
afihu.  observes,  that  this  method  is  attended  with  an  inconveni- 

ence, which  mnst  prevent  its  success.  It  is  easy  indeed  for 
a  single  person,  attentive  and  convenienily  placi'd,  to  direct 
to  a  point  the  image  of  the  sun  reflected  from  a  mirror  of 
noderdte  size,  and  to  keep  it  there,  notv.ithstanding  the 
molion 
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notion  of  tho  lumiaary.  The  difliicLiKy  would  not  be  very 
great  Tor  three  nr  four  piTsoni  to  (!•>  this  at  tlie  same  tinio. 
But  if  fifty,  a  hunilred,  or  two  hticulrLil  persons  were  cm- 
ployed  to  form  a  burning  focus  in  this  maimer,  as  none  of 
them  could  distinguish  the  image  he  si'nl  from  fhat  sent  by 
another,  if  one  of  the  images  alone  should  drfiate  from  lite 
focus,  each  of  the  cooperators  would  try  whether  it  were 
)ii$,  and  hence  would  arise  an  agitation  and  disorder,  that 
would  prfveutthe  focus  from  being  formed.  This  incon- 
fcaicnce  Mr,  Peyr2rd  purpotes  lo  reuiovt  in  a  icry  ingeni- 
ous way,  by  furnishing  each  of  his  mirrors  with  an  appa- 
nt)is  nut  Tery  comple.v,  which  we  shall  proceed  to  dc- 
acribc. 

A  small  telescope  (upported  oil  a  stand,  and  furnished Cjntr'nraneeJ'Bt 
■ith  two  wires   crossing  each   other  in  the  focns  of  "iejj^^^'']j°f  "" 
glMses,  may  easily  be  directed  lo  the  point,  to  nhich  the 

lage  is  lo  be  conveyed.  In  this  direction  it  is  fixed  by  two 
acrews.  This  telescope,  without  changing  its  direction,  is 
noTable  on  its  axis  bmwccn  two  collars,  and  ran  be  kept 
in  any  position  round  this  axis  by  another  screw.  On  this 
telescope  is  fixed  the  mirror,  which  it  carries  with  itwhcn  it 
tnrns  round  Its  axis;  and  which,  independent  of  this  mo- 
tion, h  cajiBhlc  of  turning  ronnd  another  axi!>,  perpendi- 
cular tu  that  of  the  telescope.  The  telescope  is  to  be  turned 
on  its  axis,  till  the  axis  of  thctoirror  is  perpendicular  to  the 
plane  formed  by  the  incident  and  rellcctcd  rays,  and  in  this 
position  it  is  to  be  fixed  by  a  screw.  Lastly  the  mirror  is 
io  be  lamed  on  its  a^h,  till  the  redected  r.iys  are  parallel  to 
Ae  axis  of  the  telescope;  and  then  the  image  of  [be  sun 
most  strike  the  object  at  which  the  telescope  points. 

The  two  moTemeots  here  mentioned  arc  executed  one  af-  Fint  moif 
ter  the  other,  and  arc  capable  of  considerable  precision.  ™°'''' 
With  respect  to  the  first,  when  the  axis  of  the  mirror  is  per. 
pendicular  lo  the  plane  of  the  incident  and  rellected  rays, 
the  edge  of  the  frame,  which  is  pcrpcodicnlar  to  the  axis  of 
the  mirror,  throws  its  shadow  in  a  plane  parallel  to  the  in- 
cident and  reflected  rays,  and  consequently  parallel  to  the 
•xia  of  Ihe  telescope.  This  shadow  therefore,  or  Die  boun. 
dary  of  the  light  reflected  from  the  mirror,  will  cutan  index 
projecting  from  the  telescope  in  a  right  line  at  the  same  dis. 


fanct  from  the  asU  of  Iho  telescope  ajr  Uie  edge  of  the  ' 
frame  ii. 

Acrordingly  this  right  line  bein^  traced  on  the  faceof  the 
Index,  for  pxeciiting  [he  Rnt  motion  it  h  siilGdent  to  turn 
the  (elescopi-  on  its  aiis,  till  llie  shadow  of  tho  frame  co- 
tucidcs  with  the  right  line  on  the  tiitlex  j  which  may  be  done 
With.  cuusiderBblc  precision. 
J  _  For  the  second  m OTcm en  t,  if  U  clear,  (hat,  wlien  tire  mir. 

tt,  TOT  is  so  placed  as  to  have  its  reltccted  rays  parallel  to  Hie 

axis  of  the  fdfscope,  if  in  the  aiis  of  the  mirror,  and  close 
lo  the  edges  of  (he  frame,  a  little  line  of  the  silrcring  be  re- 
mored,  the  want  of  Kilrcring  will  produce  a  shadow,  that 
fri)]  fall  on  the  middle  of  the  right  line  of  the  index.  Thin 
middle  point  being  prcTiously  marked  on  the  index,  to  es> 
ccnlc  the  second  moTcment  it  sntliGes  to  turn  the  mirror  on 
its  own  axis,  tilt  the  shadow  of  the  unsilrercd  stroke  falls 
on  thi^  point;  which  may  be  done  with  the  same  preeigioii 
ks  the  fotmer  moTement. 
JEtch  pmraii  Thns  we  see,  that  erery  person  employed,  howcier  great 

■cti  indrjifne-  Uc  number,  may  direct  the  image  he  produces  to  the  point 
auiir  uf  Uie  assigned  for  the  focus,  without  troubling  himself  about 
wh»t  is  done  by  the  others,  and  without  being  disturbed  by 
their  operations.  It  may  be  observed  too,  that  the  motion 
of  the  snii  in  its  diurnal  axis  is  nol  so  rapid,  but  that  one 
person  might  attend  to  ten  mirrors  near  each  other,  and 
keep  them  in  the  right  position,  which  would  greatly  dimi- 
nish the  trouble  and  expense  of  the  process. 

We  are  of  opinion  therefore,  that  Mr.  Peyrard  has  car. 

Tied  the  construction  of  burning  mirrors  composed  of  se. 

Tcral  planemirrors  to  a  degree  of  perfection,  that  it  hail  not 

■    .  before  acquired,  and  appears  to  us  to  merit  the  approbation 

.  of  the  class. 

Done  at  the  Pa/«ce  o/ /fte  .Jr/j,  3rd  of  jtugii.-il,   1807. 
CHARLKS, 
ROCKON, 
MONGE,  Reporters. 
The  class  approTCS  this  report,  and  adopts  its  conclusions. 
DELAMBRE,  Perpetual  Secretary. 
Parity  4th  of  August,  1807. 
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Aaalj/sii  of  Jhe  Bromiie.     Jig  Mr.  Klapaotu  * 

A,  VERY  remarkable  fossil,  found  ip  large  masses  in  tbc  Bioi 
sUkla  of  Kt^riientini:  near  Eranbat  in  Upper  Stiria,  has  been 
rithin  these  fuw  years   by  [he  nnme  of  bronzitc. 
Tbe  /ollowing  are  iU  charnctcM,  ui  givcJi  by  Mr.  G.  R. 
Karstea. 

Its  colour  is  a  lii>lit  tombac  brovrn.  ^^ 

It  b  in  masses,  dissemiuatediii  Urge  pi/^ces . 

It  has  a  metallic  semibrilliancy, 

Itsfraeture  is  lamellar,  very  disiiiu'C  from  !ij 

The  pieces  separated  arc  large  grained. 

In  [fain  plaCoij,  i[  is  transludd:  in  the  mas 

Where  scraped  it  appears  white. 

It  is  scmiharil,  and  very  brittle. 

Its  spccilic  gravity  is  not  great.  Thai  of  (he  Etppt'iracn 
analysed  was  33. 

A.     Exposed  til  a  red  heat  for  half  on  hour  its  colour  Ami ^sed. 
I  «u  rendered  a  little  lighter,  and  it  lost  half  a  part  per 
■cent. 

W  B.  a.  100  grains  of  bronzite  were  thickeniMl  with  a  liv 
iTJHm  containing  200  grains  of  potash,  and  then  kejit  at  a 
red  hfn[  for  half  an  hour.  The  mass,  irhidi  had  not  etu 
(ert»l  into  fusion,  was  [ritoratcd  in  a  morlar,  ihon  softcoi'd 
with  hut  water,  snpersaturaletl  with  muriatic  acid,  and  com- 
pletely disaolred.  Bdng  t'laporiiled  (u  dryness,  and  then 
treated  with  wa[cr  acidulated  with  muriatic  aciil,  the  silexSilM 
remained,  which,  after  calcinalioa,  weighed  60  grains. 

b.  The  muriatic  solution  was  neutralized  cold  with  car- 
bonate  of  soda  The  preci[)ita[e,  treated  with  a  boiling 
liuTium  of  potash  imparled  nothing  to  il.  WcJl  washed 
Mid  heated  red  hot,    \Q-b  grs.  of  oxide  of  iron  remained.      Oxide  of  iraiu 

e.      The  colourless  liquid,   thus  divested  of   iron,  was 
,  made  to  boil,  after  which  a  sulBcient  quantity  of  carbonate 

f  soda  Wfts  added  to  decompose  it  entirely.     The  pieci- 

•  Annalet  de  Qiim.  »ol,I,XV,  p.  107-    Tnimlated  from  Gch- 
f  ten's  Journal. 
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ANALVSIS  or  BHOSZITE. 

pitate  obtiuned,  after   being  strongly  lira tud,   CoDsUled  of 
37-5  grains  of  pure  magnesia. 

C.  Sixty  grains  of  bronziti;  wero  heated  red  hot  with 
JOO  grains  of  nitrate  or  barytcs,  till  the  nitrate  wa>  com. 
pictcly  dccomijo^cil.  The  mass,  being  triturated,  diluted 
with  water,  and  supersaturated  with  sulphuric  acid,  was 
boiled  fur  some  liinL',  and  then  filtered.  The  free  sulphuric 
xcid  having  been  saturated  in  great  part  with  ammonia,  ace- 
tate of  barjtes  was  added.  The  supernalant  liquid  was 
poured  otr,  and  evaporated  to  dryut'ss.  The  residuum  was 
heated  red  hot,  then  elutriated  wilh  hot  water,  and  the  li. 
quid  liltered  of)'.  This  liquid  conlained  a  trace  of  potash, 
for  reddened  litmus  paper  acquireil  a  blue  tinge  from  it  after 
some  time ;  but  one  drop  of  nitric  acid  was  more  than  snf. 
ficlent  fo  destroy  this  alltaUnitj,  and  give  the  liquid  an  acid 
character. 

Bronzite  tlicrcfurc  h  composed  of 

Silex  -         -         CO 

Magnesia  -         ^7-5 

OKidu  of  iron      -         10-5 

Water         -         .  0-5 

08-5 
li-  The  broQzito  here  described  is  the  only  instance  known 
of  its  being  found  in  compact  masses;  though  it  is  frc. 
quently  fonnd  in  little  separate  pieces  in  serpentine ;  for  in- 
stance, near  Teinach,  in  the  Pachcr-Alp,  in  Lower  Stiria, 
at  Mount  Hradicko  in  Moravia,  at  Zellerwalde  near  Sie- 
benlehn,  near  Guanabacoa  in  Cnba,  &i;. 

It  is  not  yet  decided  whether  the  schillcrstein  (schiller. 
■path,  schiller[)lende)  in  the  serpentine  of  Daste,  ncarHarlz. 
boarg,  in  the  HaTtz,  may  also  be  classed  with  it.  As  the 
analyses  of  this  mineral  yield  aluminc  to  the  amount  of  0-23 
according  to  Heyer,  and  of  0*18  according  to  Gmdin,  ir 
ihould  be  classed  with  the  schillernden  hornblende,  as  has 
already  been  done  by  Mr.  Karstcn,  if  this  large  proportion 
of  alumine  be  confirmed. 

Mr.  Haiiy  has  made  a  separate  species  under  the  name  of 
diallagci  in  which  he  has  classed  the  smaragdite  as  green  la- 
mcllo-fibrous  diallage,  and  the  bronzite  he  gires  as  a  variety 

of 


of  (Ms  by  the  nama  of  bronzed  meUlloiit  lamello-lihrons 
dialtage.  On  the  contrary  he  se|iara(c9  Trom  it  the 
I.abradur  hornblende,  of  which  he  makes  a  dislinct  species 
ttiidur  tUu  name  af  meUlloii),  reJJisli  brawn,  laminar  hy- 
pers ten  e. 

In  my  opinion  our  bronilie  cannot  be  ranked  uich  the'" 
lerald,  er  the  diallage,  as  it  is  of  a  different  nature ;  for, 
tordiiig  to  the  analyMS  of  Mr.  Vauquclin,  Ihe  dialUge 
only  contains  a  little  magnesia  and  alumine,  but  a 
preponderant  proportion  of  lime^  to  say  nothing  of 
Ilic  chrome.  !l  h  distinguished  too  by  melling  alone 
into  a  scoria  before  the  blaw|iipe,  while  the  bronzitc  is  in. 
faublc 


WBxtractfrom  m  Letter  of  Mr.  GehleM,  on  ihe  Analj/m  irf 
the  KunntUtein  and  GrceKland  Garntf,  on  some  Metallic 
Sueanates,  ^c." 

In  my  way  through  Berlin  Mr.  Klaproth  gave  mc  the  ana- Analps  of 
lyscs  of  the  kannelstein,  Greenland  garnet  Cal,i>amline),"""''^°^'- 
and  haarkies  (capillary  pyrites,  Urochant,  II,   127).  The 
first,  yon  know,  has  been  classed  in  the  zircon ian  genus; 
and  Mr.  Lampadius,  of  Freyberg,  imagined  be  found  in  it 
zircon  and  potash.      Mr.  Gnuier,  of  Hanover,  and  Mr. 
Trommsdorf,  of  Erfurt,  who  have  analysed  the  Greenland 
garnet,  assert,  that  they  found  zircon  in  ihisalso.     Neither 
of  these  fossils  however  afforded   Mr.  Klaproth  any  of  this 
MrUi)  the  fullowiag  being  the  results  of  hh  analyses. 
]  Tbe  kuineliteia  yielded  -     siiex         .         -         38-80      KaimeUteio. 
lime  -         .         31-25 

alumine  -         -         31-30 
osidc  of  iron  6-jO 

97-75 
'  Aonaletde-Chimir,  vol.  LXV,  p.  iSj. 
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The  G  reenluid  garu  et  silex 


alumiae   . 

15-SO 

magnesia 

850 

time 

1T5 

oxi<Ie  of  iron 

2B-50 

oxide  of  maaganese     0-50 


Succinic  arid 
•epifates  itoi 
(<oni  manga- 


Thc  capilliir}'  pyrites  is  not  a  suliihiirct  of  iron,  but  na- 
tive nickel,  with  u  little  cobalt  and  arsenic. 

Screral  years  ago,  yon  knnn,  in  inj'  examinatian  of  am- 
ber, and  its  acid,  wliich  1  have  not  yet  ptiblished,  1  fuund, 
that  the  succinate  of  iron  was  insoluble  in  water;  that  of 
manganese,  oiTthc  cnnlrar},  Tcry  solulili.-:  aud  that  on  this 
I  fouDilod  on  easy  method  of  separatinf*  these  two  meUlt, 
vhtch  has  since  been  much  cmjiluyod  by  Klaprolh,  Vau< 
quelio,  and  uthcn.  The  basis  of  this  process  being  Ihedif- 
ferent,  or  1  mty  say,  iuvcrsc  solubility  of  two  saline  rom- 
b'mations,  it  wa«  obTious,  that  otiicr  acids  might  produce  a 
similar  resull.  Accordingly  Mr.  Berxeliui  mentioned  the 
"  bcozoic  acid,  which  however  I  cannot  think  very  suitable, 
as  Mr.  TroDimsdocil'  asserts,  that  the  benzoatc  of  iron  is 
rery  soluble.  Mr.  John  has  lately  em|)loycd  witli  the  same 
view  the  osalic  acid,  and  aridnlous  ovalate  of  potash  ;  and 
Mr.  Simon,  an  eminent  chcmii)!  of  Berlin,  confirms  their 
utility  in  a  paper  he  has  just  written  on  the  analysis  of  some 
fossils,  the  colophonite,  scapolite,  kc;  and  he  obscrTes 
they  arc  preferable  to  the  succinic  acid,  because  the  oxalate 
of  iron  is  less  bulky  than  the  succinate. 

The  same  chemist  has  examined  the  phenomena  cihibitcd 
by  the  gallic  acid  and  tannin  with  titanium.  This  metal  is 
not  precipitated  from  its  solutions  except  by  tannin,  or  sub> 
stances  containing  it. 
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PREFACE. 


TllK  Authors  of  Or'iginyl  Papers  ami  Communicaiions  in  tlie 
present  Volume  are  J.  Bostock,  M.  D. ;  Mr.  J.  Cuthbertsoni 
A.  M.  i  J.  A.  lie  Liic,  Ksq.,  F.  R.  a,  &c. ;  Mr.  Charles  Sylvester ; 
J.  1).  Mavcock,  Esq.;  P.;  Itichard  Lovell  l-xlgeworth,  Esq. 
M.  R.  I.  A. ;  ProF.  Wood  ;  Luke  Howard,  Esq. ;  Mr.  G.  J.  Singer ; 
T.  Le  Gay  Brcwertoii,  Esq. ;  G.  O.  P. 

Of  Foreign  Works,  Dr.  Haldat;  Mr.  Foiircroy;  Mr,  Vatiqiie- 
lin;  Alfxamler  von  Humboldt;  Prof.  Klanroih;  Prof.  Viviani; 
Prof.  Tourte;  Mr.  Gityton-Morveau;  Mr.  Mnhof;  Mr.  Trotnms- 
dorff;  Mr.  Hasscnfraiz;  Mr.  E.  Rprard ;  Mr.  Deroine;  Mr. Tliaer|; 
Mr.  Theodore  Ue  Saussure;  Mr.  Marct-1  de  Serres;  Richard  Che - 
ncvix,  tiq,  E.  It.  S.  M.  H.  I.  A.  &c. ;  Count  Dunin  Bodtoivski; 
Mr."**;  Mr.  .i.e.  Delanietlierie:  Mr.  J.  J.  Omalius  de  Halloy  ; 
Count  von  Mi-HIn;  Prof.  Kries;  Mr.  Sonnini;  Mr.  Nose. 

L  And  of  British  Memoirs  abridged  or  extracted,  William 
rBmnde,  Esq.  F.  «.  S. ;  Mr.  John  Saddin^ton;  Major  Spencer 
■  Cochrane  ;  Mr.  J.  P.  Hubbard;  Henry  Cavendish,  Esq.  E.  R.  S. ; 

Mr.  Roi.ert  Sah»on;  Evt-rard  Home,  Esq.  F.  R.  S. ;  Mr.  George 

Prior;  Mr.  John   Ducket  Koss;   Mr.  George  Williams;  Mr.  J. 

Varty:  William  Henry.  M   I).  F.  R.  S,  V.P.  of  the  Lit  and  Phil. 

Swc.  of  Manchester;  Mr.  W.  \\»\]\s  .\bson;  Mr,  Timothy  Fjslierj 
rMr.  Peter  T^nsley;  Humphry  Haw,  Esq.  Sec.  It  S.  F.  R.  S.  E. 
'M.  R.  I.  .A.;  Mr.  WilliantSalisburviUcv.  VVm.  Ux,  A.M.  E.R.S. 

and  Lowndes's  l*rofe^sor  of  Astronomy. 

The   Kngravinofs    consist    of    I.  .Mr,  Cavendish's    Method   of 
Dividing  A'tronomical  liislrunients;  2.  Professor  Copland's  insu- 
lating  Handle  for  an  Electric;d  Machine;  3.  Mr.  Robert  Salmon's 
|,Man-trap  for  securing  Depredators  without  injurtnn  them;  4,  hii 
^•Scruw  for  lining  any  Thing  w.'cnreiv  in  the  Ground  ;  5.  his  Method 
'    of  building    Pis^:-,   or    Farilicn   Walls;    6,  Mr.   De   Luc'a    Appa- 
ratus for  Analysing  tlie  Galvanic    Pjle;  7.  his  Dissection  of  the 
Galvanic  Pile;  f.  Mr.  George  Prior's  Clock  hscapement;  9.  Mr. 
G.  D.  Ross's  Kve  Bath;  10.  Diagram  to  illustrate  Prof.  Wood's 
V  Theory  of  tlic  Rotary  Motion  of  the  Earth ;  II.  Mr.  G.  Wil- 
ums''s  Method  of  Securing  the  Beams  of  Ships,  without  wooden 
Rnees;   12.  Mr.  J.  Varty's  improved  Linchpins;   13.  An  Iron  Cy. 
ider  burst  by  Electricity  ;  14.  Arran^'cifiunt  of  tlie  Strata  of  the 
!*  Hill  of  Durbuy  ;   1 3.  Mr.  Mason's  Trochar  for  the  Relief  of  Hoven 
[  Cattle;    16.  Mr.  Fisher's  SwiveMieaded  Cluirnstaffj   17.  Mr.  Tan- 
I  4ley's  Shng  Culler;  13,  Mr.  Davy's  new  Electiochemic&l  Appa. 
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Now  resume  my  remarks  upon  the  weather  in  Septem*  Weather  in 
ber  last,  in  doing  which  I  shall  have  occasion  to  bring  for.  September  last 
wards  some  of  my  peculiar  ideas  on  tlie  subject  of  meteoro* 
logy.     1  shall,  however,  as  much  as  possible  avoid  entering 
into  any  hypothetical  discussions,  my  present  object  being 
merely  to  illustrate  my  method  of  making  observations* - 

The  beautiful  evening  of  the  Ist  was  succeeded,  as  I  ex- 
pected from  its  transparency,  by  a  cloudy  morning  and  fall- 
ing  barometer ;  rain  came  on  about  noon,  and  continued 
for  two  hours,  and  in  the  night  there  was  a  considerable 
squall  of  wind  and  rain.  In  the  afternoon  1  have  noticed  a 
particular  formation  of  the  clouds,  which  (  call  an  arc;  it  porm  of  cloud 
consists  of  a  body  of  clouds,  stretching  in  nearly  parallel  called  aa  arc 
lines  over  a  considerable  part  of  the  heavens^  and  convergiog 
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in  a  point  in  Uie  horiimi;  soniMimcB  the  lines  fonver«e  at 
both  endE,  ia  oppomie  pnrts  uf  thi?  hoiiznn,  while  at  othvf 
timet  the  1int«  shoot  ujj  to  the  zenith  and  tenniiiiite  there. 
TJpOn  the  shapr,  extent,  aiid  pnsilion  of  these  area,  and 
opon  their  relulion  to  Iho  wind  and  the  Vnimeler.  mnny 
netMrflojlral  predirtiont  depend.  In  thf  first  ]»)ii(¥'aa.  16 
their  »hape,  they  may  he  CDinpo^ed  of  loti^  pm-iillel  linvs  or 
threads,  forming  a  i'mtar  art;  oi  of  timull  rounded  doud*) 
lying  Bide  by  iide  or  in  rows,  a  mottled  arc;  or  thfv  mny  Us 
componed  of  clouds  wsemljliiij;  o  vnlnme  of  am  nice,  as  It 
rises  from  a  chimney  top,  a  tereathcd  arc:  or  they  may  a^ 
■utre  the  appeurxni'e  of  feathers,  having  a  linear  eeutre  and 
lateml  bratnliee,  afealhernl  are.  Then  independent  of  any 
particulirxhape,  tl-.eiirc  may  be  perfeiily  or  impcrfecily 
formed;  it  may  reach  only  to  the  ;rcniih.  or  it  may  reach 
quite  aerosR  to  the  oppoait^  point ;  it  may  be  either  inrre«s> 
ini;  or  diuiinihhiiig  in  bir.e,  forming  a  preeipitaihg  ar  d'u' 
to/vingarc;  fir.  accorditig  ■*  it  coincidi's  wiih  the  ]ire«enl. 
future,  or  fmtl  Ktitte  uf  tint  tvltid.  it  will  t^ike  li>e  title  of  a 
•^  pre.vnt, /ulnre,  or  pail  are.  Aprrsrnt  nrcnlraosl  slwcyi 
indic-uies,  that  the  wind  will  leave  the  point  from  which  it  is 
blowini;;  and  n hen  it  Krjsirt  frnni  a  S  or  W  quarter,  we 
may  form  a  pretty  j;oof!  jodgment  whether  the  wind  will  ^ 
to  the  ri^ht  or  left  hand,  by  nolii  ing  wbelher  the  barome- 
ter be  miiiK  or  falling ;  if  rising,  the  wind  will  pass  to  tiie 
right  hand,  if  fallini^,  to  the  left ;  in  employint;  the  terms 
right  and  left,  I  suppoae  the  fare  of  the  obsetvtr  turned  to 
the  point  of  the  horizon  from  which  the  urc  prom>ds.  The 
•ppeUranre  that  watt  obiierved  on  this  day  wiis  a  /iiture  arc, 
and  according  to  a  pretty  general  rule,  that  whenever  an 
yrc  is  formed  to  the  left  hsod  of  the  wind,  and  the  l>iironie- 
teratthe  same  time  falls,  the  wind  will  move  into  that 
point,  we  had  in  the  evening  a  squall  from  E.  On  the  4th 
was  ahother  arc,  which  passed  from  S  tn  N  ;  an  expression 
mh'ith  signifies,  that  it  had  two  convernin^  points  in  op|>o- 
•ite  parts  of  the  horiiun,  and  that  it  was  moot  distinct  in 
the  S  end  :  had  it  been  equally  perfect  at  both  cKtremitiea, 
■  it  would  have  betn  expressed,  an  arc  between  N  and  S.  As 
'  the  wind  and  the  arc  crossed  each  other  at  rijjrht  angles,  the 
AtreclioD  of  the  «rc  did  not  inform  us,  whether  the  wind 
■*  would 
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wouM  mare  to  t)ie  titjlit  or  the  left ;  but  tliere  were  several 
cirouiti$t4(nc«»,  nhich  rendereil  It  prolxiblp,  that  the  wind 
woiilil  go  towards  Si  the  arc  wus  strongly  iirfi'ipiutirig 
and  there  via*  a  sinull  eonligit0us  talar  halo,  by  which  is  Halo, 
meant,  a  halo  that  iii  close  to  the  sun,  and  uot  one  thut 
forms  a  liirge  circle  at  sorae  diilance  from  it.  This  combi- 
nation of  phcnomeniL  seemed  to  bhnw,  that  there  was  a  cur- 
rent  of  air  |jusMiig  above  ihe  wind  in  u  southerly  direction, 
Bud  that  (hU  u])|)cr  current  tras  loadeil  with  aqueous  parti- 
den  iu  u  difl'erent  state  from  those  in  the  witid.  When  I 
firai  obeerved  these  appearances,  I  fully  expected  rain  from 
tbeS;  but  when,  al^er  some  lime,  1  fierceired,  that,  al- 
thou|rh  the  rapidity  of  the  upper  current  increased,  yet  the 
lower  one  decreased  atui  tended  to  a  dilfereut  direction,  I 
Cflncliided,  thut  the  eomuiotinn,  which  at  thai  time  adected 
the  upper  rcgioim  of  the  atmosphere-,  would  uot  be  felt  in 
this  diatrirt.  Accordingly,  only  a  lew  dropii  of  rain  fell, 
and  for  the  next  36  hours  there  waa  nothing  which  could  be 
ealled  a  shower.  This  is  one  of  those  cases  iu  which  com-  Comp«iitl« 
parative  observBtioDS  made  in  different  countries  would  be 
extremely  interesting;  we  might,  by  their  means,  trace  the  • 

exact  limits  of  a  storm,  and  probably  be  enabled  to  ascer- 
tain the  causes  which  immediately  produced  it. 

The  5th  was  whal  1  call  a  reeoieitig  day,  i.  e.  where  Tlie  A  lerolTinj 
wind  giadually  moves  round  through  the  diil'crent  poiuts  ol"'*'- 
the  compass;  a  elian[;e  which  must  be  distinguished  from 
that  where  it  ceases  in  oue  quarter,  and  then  epriiigi   up  in 

different  oue.   The  revolutions  are  either  tlirett  or  reeene, 
liC,  in  the  same  direction   with  the  course  of  the  sun,  or 

trary  to  it.     A  reverse  revolution,  such  as  took  place  ou  Indidtiooi 
day,  is  a  very  general  a^gn  of  ram,  whereas  a  direct  re-  ''°'"  ''* 
T«lutioD  is  what  often  takes  place  in  the  most  settled  stale 
of  Ihe  atmosphere ;  a  rainy  night  succeeded.     During  thl> 
time  there  were  many  indications  of  the  atmospherical  elec-  Aimcupherieil 
Iricity  being  in  what  la  usually  culled  a  negntire  state,  whicb  "' 
generally  takes  place  when  the  wind  is  £  with  a  low  and 
falling  barometer,  iu  opposition  to  the  mure  usual  kinds  of 
E  winds,  which  are  accompanied  by  a  high  barometer,  and 
■  strong  positive  electricity.     In  cold  weatherthis  conibiiia- 
tioD  of  circum stances  is  generally  attended  or  succeeded  by 
B  2  tb* 
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thf  hpsviP5t  fiillB  of  ruin,  «nd  in  summer,  I»y  a  c1ns«,  up- 
^_  pressive  stale  of  the  iilr,  nnd  llionder.    The  "th  was  also 

^V  a  negative  day,  the  bnroinetcr   fell  slill  loner,  iWre  nr re 

large  thuodtr  clouds  nl  noon,  and  lightning  in  tlie  evening. 
IndlciliwI.       A  different   eoiistitution   of  the  «lnios).here,  hovrtver,   now 

took  place;  it  became  tlihsoUinj;,  the  barometer  hpgvin  to 

rise,  and  continued  to  rise  with  occa&ioiiul  interruptions  for 

bMvcral  duyv.  This  chnnge  of  contiittitioii,  the  coniineuce- 
■nent  of  ■  rise  in  the  barometer,  nnd  tli<i  are  of  the  fullov- 
\af  morning,  rendered  it  prnbsble,  that  a  roraiilBle  chitni^ 
of  wind  Was  at  hniid,  and  it  Mccordinjjly  took  plnce  in  the 
■fternoon.  The  9(h  was  n  different  kind  of  day  from  any 
tiwt  we  hud  haO  since  the  beginning  of  ihe  ironth  ;  1  deno- 
idin&le  it  a  oour  day,  a  phrase  employed  by  lundscape 
painlers,  expressive  of  that  «iite  of  the  utmospliere,  wheit 
the  whole  face  of  nalnre  appears  chilled  and  gloomy.     The 

^NW  current  waa  hastily  fillinij  up  the  partiul   vucnum  that 
had  tnlten  place  during  the  low  state  of  the  barometer,  and 
^  bein^  deBcient  in  caloric,  it  prorfnced  that   l-j'Be  bcdy  nf 

ctouds,  which  gnve  the  peculiar  character  to  the  diiy.     By 
S  haJedcloii^.  the  term  jABi/fi/e/uurft  1  meun  to  de^i^nate  the  appennmce 
which  the  heavens  occHsionally  present,  where  the  clouds  are 
formed  into  rounded  maiispa  of  ;;;reater  or  less  extent,  one 
side  of  nhii'li  is  very  much  diirker  thi^u    the   other  side,   iu 
tbe  tame  manner  that  a  solid  globe  is  affected  by  th«  light 
Pi1«dcload>.     shilling  upon  it.     By  jAled  c/oudx  if  mennt  that  stale  in 
which  a  part  of  the  horizon  is  occupied  by  a  quantity  of 
Urge  rounded  clouds,  which  appear  aa  if  they  were  heaped 
on«  upon  another, 
tiidiettioniof       The  barometer  had  now  attained  nearly  its  average  ele- 
^iHi       wei-  ^^ion,  but  the  coldness  of  the  aii-,  and  the  peculiar  appear* 
ance  of  the  clouds,  pretty  certainly  iiiJicated,  that  the  at- 
iDOspbere  wan  not  in  a  tietlled  state.     If,  after  the  influx  of 

■  cold  current  from  the  N\V,  the  teroperuture  of  which  is 
too  low  to  keep  its -water  in  solution,  the  wind  passes  into 

■  sou  he,\y  ,oiDt,  rain  almost  always  ensues,  and  the  morn- 
ing of  the  loth  exhibited  a  good  specimen  of  the  manner 
in  nhich  this  operatiori  is  performed.  In  the  early  part  it 
•TM  Iri-ht,  clear,  and  calm ;  but  clouds  soon  began  to  form, 
«bich  rapidly  increued  in  bulk,  and  after  some  time  vere 
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no  longer  able  to  support  tberoselves*  The  lines  which  were 
observed  passing  from  the  W  were^  however,  a  proof,  that 
there  was  btill  an  upper  current  in  this  direction ;  and  it  was 
probable,  from  the  little  loss  of  weight  which  the  atmosphera 
had  experienced,  that  this  current  would  finalljr  prevaiL 
The  change  took  place  in  the  afternoon,  when  the  atmos* 
pbere  exhibited  an  appearance  of  greater  tranquillity  thafi 
it  had  done  for  many  days.  F^r  a  few  hoqrsthere  appeared 
nothing  to  disturb  the  equilibrium,  but  the  formation  of  a 
wreath  of  clouds,  composing  an  arc  from  1*1  W,  indicated  a 
current  of  air  passing  from  that  quarter,  which,  by  its 
greater  density,  would  probably  rush  into  our  region,  and 
produce  a  new  constitution*  The  state  of  the  next  thirty-* 
six  hours  might  be  considered  as  the  immediate  effect  of 
this  N\V  current,  although  wHh  us  it  assumed  a  westerly 
direction,  There  was  a  cold  breeze,  large  clouds  were  fly«- 
ing  along,  which  were  dense  and  disposed  to  dissolve,  eva* 
puratioii  went  on  rapidly  *,  and  I  was  much  inclined  to  pror 
dirt  a  favouruble  state  of  the  weather,  when  on  the  evening 
of  the  l'2tb,  the  distant  mountains  were  observed  to  be 
transparent,  affording  a  pretty  certain  indication,  that  the 
wind  would  chan<;e  to  a  precipitating  point,  and  of  course  a 
strong  presumption  of  rain.  The  following  day  was  accord- 
ini^ly  precipitating  in  a  high  degree ;  the  atmosphere  rapidly 
deposited  its  water,  and  the  air  rushed  in  to  supply  the  par- 
tial varuuni  that  was  thus  produced. 

On  the  14th  a  constitution  of  the  atmosphere  took  place, 
for  which  I  was  not  prepared ;  a  highly  dissolving  current  of 
air  proceeded  from  the  £.     As  is  the  case  with  a  positive  E  poiitWeE 
wind,  the  air  soon  became  clear,  and  the  weight  of  the  at-^"^*^* 
mosphere   considerably  augmented,    but,    according  to  a      • 
popular  ob^crvation,  which  I  believe  to  be  very   generally 
correct,  a  contin\iance  of  this  state  was  not  to  be  expected, 
both  from  the  circumstance  of  its  coming  on  so  hastily,  and 
also  from  its  having  been    so  immediately  preceded  by  a  S 
wind.     The   tufts  that   were  observed,    particularly  those  TuAi. 
after  the  thange,  confirmed  this  opinion,  for  as  tbey  proba- 

•  I  have  heard  it  rcm'\fked  by  old  people,  that,  when  CYaporation  goes 
on  rapid  y,  t!:o  sintts  dr)ing  cjuickly  alter  rain,  more  rain  will  soon  fol- 
lo'A  ^  aiid  1  iuvc  ficqiicu  ly  found  itso.  -    C. 

bly 
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t)1y  depend  upon  pnrliul  currents  of  nir,  possessed  of  diflVr- 
eni  [iroperiifs  from  the  previtiling  one,  *o  tliev  lead  u%  to 
suspect,  that  the  mixture  of  theRe  will  pTO<]u<;e  some  change 
in  the  equililtriuin  of  th«  alniot>phere.  The  appearances  to 
which  1  gWe  the  nnme  of  lnft»,  are  those  eloiids  ohith  re- 
semble bunches  (if  hiiir,  the  fibres  of  nhieh  iirc  i^nmetimes 
disposed  in  a  perfectly  irregular  mHnner,  nnd  at  other  time* 
lie  nearly  in  a  pnrullel  direction.  I  believe,  that,  when  these 
tufU  point  to  ally  quarter,  tbere  is  a  current  passing  from 
that  quarter,  but  there  tin-  many  nrcnmstaiires  to  be  taken 
into  aecnnnt,  bc-fore  ne  can  cunelude  that  this  }^iartial  cur- 
TWRt  will  berofne  the  prevailing  one. 
Indiestioiu of  The  15th,  iilthonjjli  colm  and  not  unpW«nnt,  had  not 
"■■  that  kind  of  talmiiesB.  which  denotes  a  settled  state  of  the 

atmosphere;  but  ralh<r  indicated  the  approach  of  some 
rhang«  in  its  constitution.  The  veering;  of  the  wind  may 
be  considered  a^  an  almost  <'ertHiii  precursor  of  r  clmn^e  to 
ft  prrci[Mtntiii|^  poi'ut,  and  a  co-^seqnenl  diniinulioli  of  the 
weight  of  the  ottnospliere.  The  nppeurunce  of  the  clouda 
rendered  it  proh'iWe,  tlwi  there  wne  nt  least  two  currents  * 
tlieii  prevaiiiiist,  one  from  the  NNW,  and  one  from  the  E, 
while  the  appearance  of  the  flockii  led  u«  to  conclude,  that 
the  E  current  terminated  in  n  strutum  of  air  that  was 
riotkj.  Btrongly  precipitating.     Ftocki  is  a  popular  term,  sufiici- 

ently  expresvive  of  a  particular  appenrance  of  the  clouds, 
nhi'ii  tliiy  form  larger  and  moi.'  compact  nuisjcs  tlinii  those 
which  I  have  called  tujis;  the  fibres  of  which  lloelis  are 
composed  are  also  more  generally  parallel  to  each  other  than 
those  of  tufls. 

The  weather  uf  the  l6tli,  17th,  nnd  I  Bth,  may  be  consi- 
dered  as  the  result  of  that  state  of  the  atmosphere  which 
was  forming  on  the  15th ;  the  barnmcler  sunk  considerably, 
the  wind  was  in  the  S  or  W  paints,  and  sometimes  high, 
with  frequent  rain,  until  on  the  evening  of  tlie  18th  it  pro- 
Storm.  ceeded  to  a  violent  storm.     The  atmosphere  had  lost  three-. 

quarters  of  an  inch  of  its  weight,  and  on  the  morning  of  the 
18th  it  rained  for  several  hours  with  a  gentlu  breeze  from 
SSE,  at  the  same  lime  thai  the  clouds  were  moving  rapidly 
from  that  quarter.  Hence  we  might, coujeclure,  either  that 
there  had  been  a  partial  storm  to  the  S£,  the  ejects  of 
which 


aP.BfAKXS  UPaX  UI^TEOROLOOr.  ,  St 

i»hich  would  not  reach  us,  or  that  to  the  N  W  tliere  w^.a 

decomposition  of  some  part  of  the  atmosphere^  commenciu^ 

in  the  higher  regions,  to  which  the  upper  ci^^reot,  ii'i  which 

these  clouds  moved,  was  rushing.     The  appearances  that 

aftiMwards  took  plape  proved,  that  this  latter  supposition 

was  correct;  for,  although  the  wind  went  to  the  W.  the  di« 

iniiiution  of  the  weij^ht  of  the  atmosphere  still  continued^ 

while  the  ap|)earance  which  Diave  descrihed,  of  white  clouds  Wbittdoull 

on  a  gray  ground,  is  one  of  the  most  certain  indications  of  on  a  gray 

llie  mixture  of  two  currents  possessed  of  different  constttu-  *^ 

tlous.     It  is  to  be  observed,  that,  before  the  storm  attained 

its  (^leatej't  violence,  the  barometer  began  to  rise;  and  as  it 

dejjcnded  merely  upon  the  tendency  of  the  air  to  produce  , 

an   ecjnilibrium  of  pressure,   it  was  probable,  that  it  would 

neither  he  of  long  continuance,  nor  very  extensive. 

I  am  here  led  to  notice  the  difference  between  this  kind  of  stonnsfrom 

storm,  which  is  produced  by  an  abstraction  of  part  of  the  ***"*.""'***"    - 

^.  .^  .    .  "^  .    and  tncieafvai 

atmosplicre,  and  tliat  which  appears  to  originate  from  atheauDOt« 
coiitrarv  can&c,  from  a  sudden  increase  of  the  volume  of  the  P***'*» 
atii.osplKre.  Of  this  latter  species  a  well  marked  instance 
occurs  wliilc  1  am  writing  this  paper.  Yesterday,  March 
"^otli,  we  had  a  strong  gale  from  the  E;  the  barometer iiad 
been  bet'oie  about  t)ie  ntedium  height,  but  it  rose  during 
the  continuance  of  the  storm;  to  day  the  wind  is  more  mo- 
derate, and  the  atmosphere  is  becoming  lighter.  I  may 
here  observe  how  much  insight  would  be  gained  with  respect 
to  tije  theory  of  the  weaiher,  had  we  a  number  of  accurate  Coropanitit* 
coiuparative  observations  made  in  different  places  ou  the  ob»crvatiuni« 
progress  of  such  storms  as  the  one  that  look  place  on  the 
Ibtii  of  JSept ember.  Were  we  to  ascertain  exactly  at  what 
hour  the  barometer  got  to  its  minimum,  when  it  began  to 
ri>e,  how  long  after  this  storm  ac(juired  its  greatest  violence, 
when  it  began  to  abate,  and  when  the  barometer  arrived  at 
its  maximum,  we  should  probably  have  gone  a  great  way 
towards  obtaining  a  correct  theory  on  the  subject.  One 
important  point  mio;ht  be  ascertained,  whether  a  storm  l>e 
retrogiade  or  progressive  in  its  formation.  1  appreheud, 
that,  where  the  current  is  rushing  forwards  to  supply  a  vu-* 
cuum,  the  storm  will  be  retrograde;  i.  e.  supposi.ig  the  par* 
tial  vacuum  to  have  taken  place  over  iht  ea^tcru  part  of  the 

couuiy 
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CBunty  *r  LHiii-astf,  tl.e  Btonn,  if  proceeding  from  the. 
W,  will  first  be  fell  ii>  tliii  pl.ice,  then  it  nil)  ^ec<^je  to 
the  const  of  Wales,  then  to  Anglesea,  the  Irish  ChsD- 
nel,  &c.,  until  the  equilibiium  be  eatabliaht^d.  Dnt  in 
the  storm  of  yesterday  probably  the '  contrary  course 
would  be  obaffved  ;  the  current  being  formed  by  an  abso- 
lute  increase  of  the  folume  of  the  atmosphere,  it  wdl  push 
fornurds  like  a  current  iit  any  otbei'kind  of  fluid,  and  wilt 
abate  in  proportion  as  the  additiou  to  the  bulk  of  the  atmos- 
phere abates.  If  we  pnmue  this  idea  so  far  as  to  suppose, 
tbat  storms  from  a  ^V  point  orifjinale  from  thefivst,  and  those 
from  an  E  point  from  the  second  of  these  causes,  we  may 
perceive  why  tlte  former  are  more  suddi-n  in  their  com- 
mencement, arc  preceded  by  grenter  indicalious  of  coromo- 
tiou  in  the  atriiosphere,  are  attended  with  greuter  variuliorts 
of  the  biiromeler,  are  more  s<iually  in  their  progress,  more 
partiul  in  their  extent,  and  generally  of  less  duration. 

I  Hhull  not  think  it  necessary  to  proceed  any  farther  with 
the  remarks  upon  my  diary,  as  I  conceive,  tiuit  1  have  giveD 
enough  to  allbrd  a  complete  illunration  of  my  ideoa  on  the 
■ubject.  It  is  evident,  that  the  first  object  is  to  obtain  a 
o- full  historical  description  of  the  siiccessife  changes  of  the 
otmospberc.  to  notice  the  periods  of  their  commencement 
and  durotion,  and  the  connection  which  they  have  one  to  the 
other.  The  second  great  point  is  to  invent  some  method  by 
which  thew  chaD^es  may  be  accurately  recorded ;  And  it 
was  here  that  I  experienced  the  greatest  difficulty,  and  that 
my  diary  will  probably  be  regarded  as  most  imperfect.  The 
terms  that  I  have  employed  will  be  thought  very  uncouth ; 
audi  have  not  unfrequently  endeavoured  to  improve  them, 
by  formings  nomenclature  upon  scientific  principles.  I  how- 
ever finally  determined  to  postpone  the  attempt,  as  [  found 
it  impossible  to  construct  a  nomenclature  without  involving 
in  it  more  or  less  of  hypothesis;  and  although  it  is  difKcnlt 
for  any  one  to  have  thought  so  much  as  I  have  done  upon 
the  subject  of  meteorolog}',  without  forming  an  hypothesis, 
yet  I  do  not  consider  mine  as  at  present  sufficiecitly  mature 
to  meet  the  public  eye.  It  appeared  iherefore  more  advisable, 
not  to  attempt  any  thing  likea  methodical  [lomenclaiure,  un- 
til there  was  a  probability  gf  Its  being  founded  upon  welt  esta- 
blished 


IMPROVEVEim' III  THB  SLECTBICAL  HACflTVE.  9 

blished  principles.  Not  only  is  it  denrableto  avoid  frequent 
changeS)  but  from  the  influence  which  language  es^erciaes 
over  our  ideas,  it  is  important  to  be  on  oar  guard,  lest  an 
incorrect  set  of  terms  should  produce  inaccuracy  in  our  opi- 
nions. I  am  not  unaware,  that  a  scientific  nomenclatute 
for  the  appearance  of  the  clouds  has  been  attempted  by  Mr.  Mr.Howaid*!. 
Howard,  but  I  hope  I  shall  not  be  accused  of  presumptionj 
if  I  give  it  as  my  opinion,  that  his  set  of  names  is  much  too 
confined  to  be  of  any  great  use,  and  that  the  hypotikesis  on 
which  he  proceeds  is  not  entirely  correct. 

It  will  be  perceived,  that,  according  to  my  view  of  the  Improvement 
subject,  the  science  of  meteorology  must  be  advanced,  not  _*"  *^ 
only  by  accurate  obsen'ations  of  individuals,  but  by  the 
comparison  of  observations  made  in  different  places.  It 
was  in  a  great  measure  from  a  convibtion  of  this ,  truth,  that 
1  have  been  induced  to  lay  those  remarks  before  the  public, 
in  hopes  that  some  of  yonr  readers,  in  difierent  parts  of  the 
k'ln^^om,  might  cooperate  with  me  in  my  plans.  I  should 
wish  that  your  journal  might  be  made  the  medium  of  com- 
munication, for  there  is  certainly  no  other  work,  that  on 
every  account  is  so  well  adapted  for  this  purpose. 

I  am,-  Sit, 
Your  obedient  servant, 

Liverpttol,  J.  BOSTOCK. 

Mar.  28,  1810. 


On  some  Improvements  in  the  Electrical  Machine,     Commu- 
nicated by  Mr,  J.  Cuthblrtson. 

'       To  Mr.  NICHOLSON. 
SIR, 

I^OME  time  a^o  I  was  informed  by  a  friend  of  mine,  that  Improvement 

Professor  Copland  of  Aberdeen  had  mentioned  to  him  a  va-  "»<i«4nihe 

^  elecirical  mm* 

luable  improvement,  which  he  had  made  on  my  electrical  chine  by  Prof. 

machines.     I  requested  my  friend,  to  procure  me  the  parti-  Coplaiui. 

culars 


am 
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culars  «f  tbii  ioiprovement ;  anil  ht  soon  obUiinfd  fo» 
lb«  eiK-loet^il  iMpcr,  which  1  believe,  jsin  the  Piahafot'* 
band  writing.  I  liMve  mnile  lome  [iriictictil  remarks  on  lhi> 
papttr,  which  may  be  useful  to  ekctricians,  and  I  have  also 
BildMl  k  hint  of  ail  i-^truorditiHry  iniprotement  I  am  about 
Ut  maki;  in  the  plate  ^kclriail  mm-hine.  ShouM  you  Bp< 
prove  theae  obBervatii.itiij,  ^ou  will  ubbge  tnc  by  iosertiny 
^bfita  in  your  valunble  Jiiiinisl. 
■•I'  •  I  am,  nith  flue  respect, 


54,  Poland  Street,  Soba. 


J.CUTilBEIlTSON. 


Thenrp'i**  Mr.  CutLbertson'a  eleclri''»l  roaebinc  is  upon  the  whole 
'*"ri'.o'il«  ^"■'  ""^^  '  '^^"  ""  '*'^''  '•'"""'ly  fiiiill  I  found  waa.  that 
jMH.iitB  f'oin  itisulmiiig  the  whole  madiiiieiso  many  inlets  were  givea 

to  llii;  fluid,  that  tlie  u<egulivt:  power  of  it  was  by  no  loeana 
«nini;  tn  the  ci^uhI  t»  the  |H>sitive.  Hiti  wiuch  or  handle  is  au  inBultting 
|iinil{iaM-)ng«ig,,g^  l,„t  i^  pjaicdso  neurlbe  raaliognny  pillar  twice  in  cvcrj 
in  'uining  ihc  rerolnlion,  that  a  flnsh  wua  ocen  frcni  ihi.-  bandit;  to  the  }ii1- 
winob.  lar  p«rft-Ctly  risible   ill   tile  dark,   and  the  effect  of  ahi.b  I 

A  elt»  hinille  f^'t  tit-arly  10  ibe  diuulder.  To  remeily  thii  1  iitlded  a  glasa 
'•"■I  ■"-'' '"''''"'  handle  surrounded  by  a  disr  ubont  f,iveii  iHtlies  diameter 
'"'""'■""''"■and  uf  Ibe  s^uiie  pieee  with  the  handlo. 

Within  the  hollow  part  of  the  handle  wtie  cemented  a  brass 
conical  socket  for  receiving  the  steel  pin  of  the  former 
wooden  handle,  arid  a  nut  to  prevent  its  corainjj  off".  The 
jilass  disc  thus  entirely  prevented  any  supply  of  fluid  to  the 
I.  mai-'hine  by  the  hand.  I  now  perceived  buwever  in  the  dark 
a  constant  stream  of  the  fluid  enterin>r  by  the  small  brass 
bull  and  wire,  which  sopporti  the  silk   fliips  of  the  upper 
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rubbers.     I  therefore  took  il 
a  solid  glass  rod. 

The  negative  power  of  the  machine  v 
doubled,  or  it  charged  a  vial  neijatively 
half  of  the  number  of  turns  it  did  whi 
'  indeed  still  per 


ipplied  its  place  by 

.  thus  more  than 
itb  less  than  one 
I  received  il.  I 
if  light,  at  times,  on 


(itiOf  the       the  edges  and  angleaof  the  wood  work,  but  by  roundiag 
rounded.  thti^e  more,  or  adding  pmtly  large  brass  balls  contiguous  to 

them: 
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them;  no  light  is  nov  visible  in  the  dark,  and  the  negati** 
power  teems  fully  equHl  to  the  poati*e> 

The  Tude  sketch,  PI.  I,  6g.  s,  will  give  some  Idea 
of  the  inanDer  of  fixiog  the  handle  with  its  dJK.  Abnutcap 
u  fitttrd,  by  grinding,  over  the  inner  nut  and  screw  befbi* 
cementing,  to  prevent  their  being  fixed  by  the  cement.  It 
also  servea  as  &  riscrvoir.  P.  COPLAND. 

Obsereationt  on  Mr.  Copland"*  Paper. 

The  machine  descrihed  in  the  ProfeBsor'i  paper  was  not  Tli«  to  . 
originallv  mnde  for  him,  but  for  a  Kentleman  who  employed  n"njl>»J 'j'*" 
It  principally  for  hia  amusement.     I  did  not  therefore  at>  &„, 
tend  particularly  to  it«  construction  with  regard  to  the  per- 
fection of  either  the  positive  or  negutive  powers,  and  Ih^ 
might  be  imperfect.     TheProfessor  appear*  to  think,  that  ' 

the  greatest  imperfection  wag  the  insulated  winch  which  im- 
perfection he  has  overcome  by  the  application  of  a  disc 
This  disc  is  precisely  umiler  to  an  invention  of  raiae  Oiade 
about  30  yeurs  ago,  when  1  resided  in  Holland.  I  have  nivea 
a  description  and  plate  of  it  in  the  second  vol.  of  my 
Ergfiishoppen  der  Elertrhitiet,  \mntcA  at  Amsterdam, 1733; 
but  on  account  of  its  awkward  appeuraoce,  and  risk  of 
breaking,  I  left  oft'  using  it,  and  have  since  employed  a  sim-  bat  diiuscd. 
pie  iii!«uliited  winch,  placed  at  a  greater  distance  from  the 
mahoguiiy  pillar  of  the  machine,  and  this  I  find  a  more  per- 
fect remedy. 

With   Ti'spect  to  the  other  improvements    the  Profcs:or  Fsfther  re- 
imagined  he  has  maili:,  and  proved  by  experiment;  1  am  iu-  II|,Vrcrt"i'ui». 
dined  to  think  he  has  been  deceived,  because  the  negutive  liwii, 
part  of  iin  electrical  mucliine,  with  such  imperfect  insula- 
tions lis  he  describee,  will  charge  «  phiul  to  u  rertuin  degree. 


with  the 

same  number  of  turns  as  one  with  the  most  perfect 

insulatiui 

1.     Such  imperfect   iucnlallon  does  not  begin  tosct 

till  the  <l 

luriie  attains  a  certuiu  degree  of  intensity,  liil  then 

itkeepM 

lace  with  thechurging  power  of  a  miiehiiie  perfectly 

insulated. 

Thii   lirciinistunce  dues  not   seem   to   liuve  nc- 

curred  tn 

the  Profi'Siior;  had  lie  thouL'ht  of  measuring  the 

advance . 

if  the  charge  at  i^:ieh  reiolution,  before,  and  after. 

)x  hud  «l 

iiished  hii  alterations,  the  result  «ould  have  been 

inont 
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mors  witikCtcIory,  and  it  might  then  have  been  hnowQ  if  Its 

hud  iiiuili^  ■  TKiil  impraveineuti  ur  iiot: 

'in-        1  sluiL  uQw  pioct^ttd  to  give  tin  nccount  of  un  improvement 

"^       infmclrd  to  bo  made  in  the  plate  eWtrical  machine.     1 1 

ort«n  tliDu^Ut  of  ailemptiti};  lo  improve  the  Bi-iiiig  power  uf 

^■ipUtvnuivbinrB,  butiri  tlii^ir  prewiit  »<ate  tiny  hiive  given 

■iich  gent^ral  Mtisfavlioii,  thui  1  have  dtRTreil  this  attempt 

till  an  oppurluntty  shoiilil  nrcur  of  comparing  their  nctiog 

CjIiMrlnl        puw«r  with  a  c)'liiidi.-r  properly  eonatnicted.     All  tlip  cylin 

twMtiT'defi^  maciiiiiw  I  had  met  with  were  in  some  way  or  other  de- 

ilie.  frctive  in  tlfeiroofiBt ruction,  aolhnt  1  was  not  Hitiiilied  with 

ftuy  vf  ihecompaiaiive  trialH  I  had  hitherto  niiulc;  for  in  all 

tboe  ciiHM  the  pliitr  mucliine  had  evinced  very  uiperior  a 

Oneofiapt-    tion.     Soiue  time  «inre  huwevrr  Mr.  Sinjjer  showed  mc  ■ 

(jMcomtruf  (pyiig^^r  machine  of  hii  own  i:oii»irutiioii.     In  tliis  oiadi 

I  could  find  no  fftult,  and  Us  acting  power  hud  l>cen  co' 

dcrcd  l>y  mOKt  peraont  as  very  auperior.     1  wnjt  uL  thio  ti 

lAiikinK  0  t«o<fcM>t  plate  machine  for  Mr.  Singer,  and  n« 

«i^D«l  when  thii  should  tie  completed,  to  comparu  the  wt- 

CsmpiTttii*    iog  power  of  thr-  two  machines.     We  met  uemrdingly.  Mr< 

iJlih^'ull!!^      Singor  mnnaged  the  cylinder  maehine,  and  1  exciti-d  tlw. 

BMcUiue.  plnte.     The  result  of  h  number  of  expei'iinenlH  proved,  (bat 

Thrirpawtn    the  rffei't  prodncsd  by  any  (fiven  nunibei'  of  turns  wa*  pre- 

•H"*'.  ciiely  the  "Sme  nilh  eillier   muchiue,   to   thnt  their   acting 

powers  were  <*i|ubI,  but  the  force  required   t"  put  theia  >n 

but  tlHi>hte    motion  was  materinlly  different;  gibs,  hung  on  the  winch  of 

kM'pMrar"'     tt"*  p'"**"!  *f>''"  ii'  a  horiiontal  position,  wontd  move  it;  bat 

it  required  I4!i>».  to  move  the  bundle  of  the  cylinder  from 

~  the  Slime  situation.     To  complete  a  proper  course  of  expe* 

rinients,  we  fo'und  it  necessary  to  construct  some  npparatna, 

and  were  therefure  obliged  to  defer  the  conlinuation  of  theae 

ThecylinJec     inquiries,  till  webad  obtained  ihiparliculars  alluded  to.    U 

diancter  the   <•>»>"*>«  "^cessary  to  state,  that  the  diameter  of  Mr.  Singer'i 

pU[«  94.  cylinder  is  fourteen  inches.     Kindiiii;  the  power  of  the  plaie 

machine  e(|ualled  by  a  cylinder,  1  wua  incited  to  attempt  en 

improvement,  and  a  contrivance  soon  occurred  to  me,  by 

Thepiiwerof   »bich  1  could  double  the aclin^po*'^'' of  the  pliite mschinei 

naciiiac  miv    or  make  a  single  plate  acte<(UHl  toaniaehiae  with  two  plates, 

pmtnblT  bs     or  e'luul  to  two  l-l-iDch  cylinders,  without  bcini:  mhch  more 

'""'"'  laborious 


OH  AIUDMEV  INB  OTHEE  ANIMAL  VtUtlM:  IS. 

laborious  to  turn  (I  communicattd  this  to  Mr.  Singer*  when 
the  K^me  improvement  occurred  to  him.)  I  am  of  opinion, 
that  it  is  possible  on  this  principle,  to  make  one  single  t-  or  «veaqniip 
foot  plate  machine  act  equal  to  four  cylinders*  or  to  two  '^P**^' 
doul)le  plate  machines.  If  I  bucceed,  I  sholl  be  able  to 
equal  the  power  of  the  large  machine*  ^bidb  I  made  at 
Iluarlem  ;  and  that  too  with  one  plate  onlj  ana  of  much  less 
diameter.  If  this  contrivance  should  be  applied  to  that 
machine,  the  effect  must  be  astonishing;  perhaps  equal  to 
the  production  of  effects  similar  to  the  powers  of  the  vol- 
taic battery.  In  conjunction  with  Mr.  Singer*  I  am  now 
engaged  in  a  series  of  ezperimenbi  on  this  subject;  should 
our  success  be  equal  to  the  expectations  I  have  formed*  tho 
results  will  be  of  the  highest  interest  to  the  progress  of  elec- 
trical science.  When  we  have  completed  these  experiments* 
we  shall  take  an  early  opportunity  of  communicating  them 
to  the  public,  throuj^h  the  medium  of  your  justly  ei»u?emed 
Journal. 


III. 

Observations  on  Albumen^  and  some  oiher  Animal  Fluids; 
with  Remnrks  on  their  Analysis  by  electrochemical  Decom-* 
position .  Uy  William  B r a  n  d k*  /*.  i^.  S.  Communica-' 
ted  by  the  Society  Jhr  the  Improvement  of  Animal  Che- 
mistry*. 

Sect.  I.     Observations  on  Mucus^  and  on  the  Composition 

liquid  Albumen* 


T 


HE  results  obtained  from  the  chemical  analysis  of  the  Exp^ments 
intervertebral  fluid  oF  the  spalus  niaximuK,  an  account  of  °"  n\ucus  ua- 
wnicn  IS  annexed  to  Mr.  Home  s  paper  '*  On  the  nature  of 
the  intervertebral  substance  in  tish  and  quadrupedsf,**  led 
■ne  to  undertake  a  series  of  experiments  on  mucub,  in  order 
to  examine  the  properties  of  that  secretion  in  its  pure  state*       ' 

•  Philosophical  Tramactions  for  1809,  p.  i}73. 
rUilo$«  Tians.  18()0)  or  Journal,  vol.  XXV,  p.  2t4. 

and 
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anil  tuBsr«rluiii  how  far  it  uii^jiit  be  tajuble  oF  convertiait 
into  uiodiftcation*  of  grlatiDc  bdiJ  ulliiuucii. 
SaTiva  tgiuint      ,_  Saliva  whb  llie  firtttnun^eot  mucus  to  wliicli  I  directed 

MrJcalierol.    ID.V  UttUCitioo. 

]ii  order  lo  sPimrutc  the  Hlburarn,  wliirh  Dr.  6»sto(.V» 

anulybia  hut  (ttaft  '^  ^^  conluin',  it  wok  iif^it'ite'd  for  k  short , 

time  witli  BH  ^iial^u^iitlly  of  pure  water ;  the  snliitton  vn» 

frrfuikm  n>u-    (ben  boili-duid  fittert-d.      I  i-onBiclertd  tb«  i:lt^ur  fluid,  whicll 

^^,*  "*     IW  (iHtwil  ihfl  till»r,  M  »  solution  of  nc»rly  [lure  iducur; 

iiDt  fouud,  oil  a|tpKin)*  to  it  llie  teMs  of  nitrate  of  silver, 

and  iic«tut«'of  It'ud,  thut  it  stitl  coutaioMl  a  very  constdera- 

ble  pr<it)urlion  of  ealiiie  maltcr.     The  precipitate  consisied 

of  Diuriiite  and  pliospbateof  eilvcTuiid  leud,  in  combinaticm 

witlj  a  little  aKimul  mailer,  the  oduur  of  whicb  was  ]>ercep« 

tibleoii  ex|)okln]j  it  lo  heat  afur  it  had  bein  washed  and 

dn«d. 

SxKvicaania-      Oite^IinuUtnd  g^rains  of  galivn  afTorded,  by  i:areful  evapo- 

^l^^xLi    "■>"'>  '"  ^  """^^  '*■"*'■  *  ^«^iflu"m  weisbing  one  hi,.>dr«d 

fioifirid  niu     iJiid  eighty  grains,  from  nhich  tnenty  grains  of  saline  mst< 

iBUoi  M)  I.    j^^  consisting  of  phosphate  of  lime  and  muriate  of  sodt» 

were  obtained  by  incineration. 
Maraiorthc       2.  Tlie  mucus  from  the  trachea,  and  that  of  the  oyctn- 
theoyiMt.        "*''*  '^""^  pxaioined;   but  bere  the  proportion  of  saline  mat- 
ter was  greiiter  than  in  the  firmer  easi-,  allhou^jh  no  tracei 
or  tlbumen  could  be  detected  bf  the  usual  tests  of  heatt  al- 
cohol, and  acids. 
TMtcfmncu      Finding,  therefore,  thai  the  reasents  employed  to  detect 
roucusf  act  principally  upon  the  salts  which  it  containi,and 
Iiot  merely  upon  the  secretion  itself,  it  became  an  object  of 
fonie  importance  to  tind  out  n  method  of  depriving  it  of  it* 
saline  ingredients,  by  Buch   means  as  should  not  affect  the 
inticiis.      Decomposition  by  eleetricily  immediately  occur- 
red to  me,  as  the  most  likely  means  of  attaining  the  object 
1  had  in  vieo. 
At'Pinpt  to  p^^  this  purpose,  I  procured  three  [;la3S  cups,  each  caps^ 

ble  of  holding  rather  more  than  a  raeasored  half  ounce  of 

•  Nichulson'.  Joura.!,  Vol.  XIV,  pjgii  149. 

t  Nltrale  a(  iliver  ind  acclaie  uf  \ei 
C'liemiilry,  Vu\.  V,  [,age  iiOO,  id  ei 
XI-3SI. 
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Water;  one  pf  these  was  filled  with  a  mixtore  of  equal  parts  from  the  nifin 
of  saliva  and  pure  water;  this  was  connected  with  the  other  ^^  «l«c'nc*V* 
two,  containing  pure  water,  by  filaments  of  moistened  cot- 
ton. The  water  in  one  of  the  cups  was  rendered  positive, 
that  in  the  other  negative,  by  a  Voltaic  battery  of  one  hun- 
dred and  twenty  four-inch  double  plates,  charged  with  a  so- 
lution of  aitro-muriatic  acid,  in  the  proportion  of  one  part  of 
the  mixed  acid  to  thirty  parts  of  water*.  By  continuing  this 
process,  I  hoped  to  decompose  the  saline  inf^redients  of  the 
saliva,  to  collect  the  acid  mutter  in  the  positive,  and  the  al- 
kaline matter  in  the  negative  cup,  uud  thus  to  leave  the  mu- 
cus and  albumen  in  the  centre  vessel  (free  from  the  salts 
which  they  contain  in  their  natural  state),  and  to  have  sepa- 
rated them  by  boiling  distilled  water,  which  would  then  have 
afforded  a  solution  of  pure  uiucus. 

When  the  action  of  the  battery  had  been    continued  for  while  iii!*- 
about  ten  minutes,  a  considerable  quantity  of  a  white  sub-  »tance'attb« 
stance  surrounded,  and  adhered  to,  the  cotton  on  the  nega-  "®K*"'* 
tive  side  of  the  circuit,  whereas  on  the  positive  side  no  such 
effect  had  taken  place. 

I  could  not  at  first  account  for  this  appearance,  conceiving 
that,  if  it  depended  on  the  coa^rulation  of  albumen  held  in 
solution  in  the  saliva,  it  would  have  taken  place  at  the  posi- 
tive pole,  in  consei|ueuce  of  the  acid  there  separated. 

Toascertiiin  this  point,  an  experiment   was  made  on  the  whiteof  ta 
albumen  of  an  eg;^.  c?g 

When  the  conductors  from  the  same  battery  were  brought  exposed  to  f!« 
within  two  inches  of  each  other  in  this  fluid,  an  immediate  "»«l«»r  action, 
and  rapid  coa^^ulation  took  place  at  the  negative  wire,  while 
only  a  ti;in  film  of  albumen  collected  at  the  positive  wire, 
where  it^  af>pearance  was  readily  accounted  f«r,  by  the  sepa- 
ration of  a  little  acid,  which,  reacting  on  the  albumen,  would 
render  it  solid  ;  but  the  cause  of  the  abundant  coasrulation 
at  the  negative  pole  was  not  so  obvious. 

This  result  I  mentioned  to  Mr.  Davy,  who  immediately  The  fluidity  of 

offered  an  explanation  of  it,  by  supposing:  the  fluidity  of  al-  alhumen  peiw 

1  11  1  !>    11    1-  A        .     ''^P''  owing  <o 

bumen  to  depend  upon  the  presence  ot  alkaline  matter,  the  an  alkali. 

separation  of  which,  at  the  negative  pole,  would  cause  it  to 

•  It  was  conceived,  that  this  electrical  power,  though  sufficient  for  the 
decom^H)sition  of  the  salts,  woul(J  m>t  materially  affeit  the  animal  matter. 

assuma 
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annme  a»olid  Ainn.     I  btd  only  lo  follow  up  th'm  tde^,  an4 
•IihII  procKtl  to  Male  the  principnl  ^xpeiiumts  which  wet^ 
■ndertalfcn  to  ntalilinh  m>  probable  ud  ofiiDion*. 
t^'wi^       I.  Wheo  CMRulalea  «lhume.i.   cut  iiilo  Hnall  pieces,  t« 
bailed  id  distillfd  nut«r,  it  impurtt  a  viacidily  to  thu  flui 
riio«iat>  tlintwmcthiiit;  is  rrtaincd  in  solution. 
TMraiMcdin        IVo  hundred  grains  of  tliE  coHgulated  albumen  of  anegjp 
*  wore  rrpcatedly  iva^li«d  and  trilurut^  in  four  ounces  of  dii^ 

tillrd  water,  wbirb  whs  Bfte^wal■d^  sepninted  ijy  a  filler,  aiid 
evuporiited  to  aboiit  one  fourth  of  its  original  bulli.  It  »ai 
jkU«d  itkiTi.  theu  examined  by  the  unual  tests,  and  wai  found  evidently 
nlkaline;  tt  conv<;rt(^d  theyellon'  of  turmeric  to  a  palebrOKQ, 
md  restated  the  blue  colour  lu  litmut  paper,  reddened  by  \ 
viiie(;i>r :  but  it  did  not  appear  to  ed'erveece  on  the  addttioD 
■  of  H  dilute  acid. 

The  MliMioa        On  evaporfctin^  ihit^  alkaline  fluid  to  drj-neu,  by  a  geolle 
"■S"™*^*      heat,  II  viscid  bubslBncc.  toluble  in 'water,  was  obtained, 
'lliii  sohilion  was  rendered  sli};htly  turbid  by  an  acid;  and 
by  the  ttpplii-alion  of  electricity,  from  uistj-  four-inch  doi>- 
ble  plate»,  a  copious  f:oa|{ulaliou  took  plac*  nt  the  negt^M 
pole. 
Owuincdal'       Bo  that  water,  in  which  the  coagulnted  white  of  e|{g  hai 
^■"■i-  !»(«(]  boiled,  u  in  fiict  an  ektremely  dilute  alkaline  solution 

of  albumen. 

Thia  enablea  as  also  to  explain  vby  albumen  becomes  co- . 

Belated  simply  by  heat. 

Alfcitina  tolu.      When  the  cosKulated  white  of  egg  is  cot  into  pieces,  a 

tiMoTsIbu-     small  quantity  of  a  brown  viscid  fluid  gradually  separates 

frencnifula-  fVoo)  it,  08  has  been  observed  by  Dr.  Bostoclc  in  his  paper  ott 

ttd  ■whiieof     the  primary  aoiiual  fluidsf.     This  I  Bnd  to  consist  prind- 

^*'  P""7  of  '"  alkaline  solution  of  albumen.     It  reddens  tor- 

-meric,  and  coagulates  abundantly  on  the  application  of  ne* 

gative  electricity. 

WbiteofpEgs      H  appears,  therefore,  that  the  white  of  an  egg,  in  its  fluid 

uod  of  state,  is  a  compound  of  albumen  with  alkali  and  water:  that 

Hl,»l- 

•  On  referring  ifterwjnU  to  Di.  Thomson'!  SyMem  of  Ch«miiU7  (Vol. 
V,  p»ge4Q0, 1  find,  ihli  »  tery  timilar  exiilmarionof  the  coagulslioa 
lA  slbur.irn  hu  been  olTntd  b)  thai  aulhoii  which  the  following  exp*. 
,   rimenti  will  likcoiM  confiim. 

+  Nicholwn'i  Jounul,  Vol.  XI— 246. 
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ifhrn  heat  Uflpplied  to  it, 'he  affinities  existioi^betvreen  these  kali,  lod  n. 
lMdie<i  are  luoditipd  ;  thai  ibe  alkuH,  before  in  chemical  com-  "' 
biniitioii  with  the  albuiDcn,  \f  tnwferreA  tuthe  water,  and  that 
this  separation  causes  the  cnagulation  of  the  albumen  :  the 
•(^ueous  alkHliiiK  solution,  whirh  is  thus  formed,  reacts  upOD 
the  cOBi^uUtel  ttlbumeo,  of  which  it  dissolves  u  rmall  por- 
tion, and  then  appears  IQ  the  fbrmof  (he  brown  vis(;id  fluid  al' 
ready  noticed. 

The  .oaguldtion  of  albumen  byalcohol  and  by  acids  may  aIcoIidI  eo.. 
be  explaiued  by  a  reference  to  the  principles  already  laid  ruIiiu  wbiu 
do«n.  "^"W 

1.  Five  hundred  grains  of  the  whiteot  egg  were  agitated  nith 
two  ounces  of  pure  ulrohol;  an  immediate  coujfulalion  re- 
sulted, which  Tiah  rendered  more  perfect  by  the  application 
of  a  very  gentle  lit^t.  The  liquor  was  separutcd  from  the 
coagulum  by  hltrution,  and  evaporated  to  hulf  its  bulk; 
when  the  usual  tetts  ivere  now  applied,  slkuiiiie  matter  wu> 
abundantly  indic^t'-d. 

In  this  instance  then,  the  albumen,  in  passing  from  the  (,y  ,(^,„tlii| 
it  alkali  to  the  al<oli,.l".  H     "   ' 

»  albumen,  these  etl.  ct  its  co-  / 
:  they  render  it  mi  re  rapidly  ■ 
1  account  of  thuir  luperioc  af- 


U  sJkali. 


lifjuiil  to  the  solid  state,  gives 

2.  When  acids  are  applied  li 
sgulation  from  the  t>ame  cause 
and  more  perfectly   solid, 
finity  lor  the  alkali. 

The  following  experiments  were  instituted  with  a  view  to 
ascertain  the  nature  and  quantity  of  the  alkaline  taatter 
which  exists  in  liquid  albumen. 

I.  Five  hundred  grains  of  the  liquid  while  of  egg  were  wj,i[eof 
mixed  with  two  ounces  of  distilled  water,  and  exposed  for  boiled,  cut 
half  an  hour  to  a  temperature  of  312°.  The  fluid  was  thet.  ""»".*  '"h- 
separated  by  a  filler,  and  the  coagulated  a 
small  pieces,  and  repeatedly  washed  with  boilinjj;  distilled 
water,  I  he  filtrated  fluid  nus  evaporated  to  hulf  an  ounce 
by  measure;  it  had  a  saline  taste,  it  was  somewhat  turbid, 
and  sUghtjy  alkaline;  on  couling,  it  gradually  depneitetl  a 
few  fiukeii  of  albumen:  it  was  electrified  po^il 
small  glass  cup,  connected  by  washed  cotton  to  anothe 


eri  wiih  boUinf 


■  Whcnslbume 
feeily  >olid  >!  ill  m 
the  uf\m\ie  (ffiailk 
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I  i<  congubLed  bj  alcohut,  it  doet  not  become  so  pet- 
it olhir  iitiLioces,  because  (he  tepitalian  effeclcd  b; 
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nilar  vessel  containing   a   little  distilled  valer,  negativeljr 
^^  electrified  by  one  hundred  four-mcli  plates,  charged  with  > 

^H  MJutioQ  of  nitro- muriatic  acid  of  the  Esme  strength  ui  that 

^H  rmploved  in  a  former  experimeiit,  fresh  portions  of  KBt«r 

^^P  being  occasionally  added  in  order  to  compensate  for  the  lo&a 

^^P  by  its  deconipoNtion. 

^^"  When  th«  electrizution  liad  been  carried  on  in  this  way 

for  one  hour  the  cups  were  removed,  and  their  contenla 
examined. 
Inihen^siii*      1'he  fluid  in  the  negatively  electrifit'd  cup  acted  rapidly 
ww*»pi'°^i       on  turmeric,  rendering  it  deep   brown.     On   K\aporation 
mM  und  lubsequent  expOLiure  to  a  low  red  heat,  it  aifordcd  a  re- 

^1  sidnum  weighing  5*5  grains,  which   had    the  properties  of 

avdu,  in  a  state  upproaching  to  purity, 
in  ihe  potitiM,      The  pO)Utive  cup  contained  u  little  coagulated  nlbumen, 
"""""  ■'^"  and  an  acid  which  was  priucipiiMy,  if  not  entirely  the  muri- 
atic, uras  held  in  solution  by  the  water:  it  gave  a  very  copi- 
ous precipitate  with  nitrute  of  silver,  which  became  speedily 
black  tin  exposure  to  light.     Wljcn  saturaled  with  carbonate 
of  ftoda,   and  evaporated,   it  aflbrded  a   salt  in  Emftll  cubic 
crystals,  from  which  the  fumes  of  muriatic  acid  were  deve- 
loped by  the  action  of  the  iiulphuric. 
Someraucun        This  experiment  shows,  tliat,  exclosive  of  Foda  in  an  un- 
"''^^  combined   slHte,   fluid  ulbutoeri  coiitHins  some  muriate  of 

>oda*.  We  learn  from  the  experiments  of  Mr.  Hatchelt, 
'  that  minnte  quagtities  of  o^er  saline  bodies  are  likeirise 
present  t, 

la 

*  M>T  not  >  iiibmuriileof  soda  exist  in  fluidalbusini  ? 
Ihllm  ^Mms  t  Aftar  the  deal  ructiTc  ditlilUtion  of  coagiibleri,  dry,  icmilraniparpnt 
!■  slbnm—.  allNimeit,  there  remained  "  ■  tpoagj  cobI  of  very  diflicull  incineiatign  ; 
"  u  tomtit  th>!  end  of  the  proctts  it  B|ipnrect  Titrilied,  and  glared  with 
■*  I  netted  lalioe  CWt,  wbkh  «u,  however,  eiiily  liissoWed  by  wmter- 
**  TIm  roidMUn  •>«•  t(>ia  expoKd  to  n  long  continued  red  tieit,  utd 
"  agiin  treated  with  vilcr,  fill,  at  length,  a  fen  icarcelf  lidble  particles 
"  rwnained,  which,  as  br  as  such  small  quantity  would  p emit  id  be 
**  aseeralned,  proved  to  be  phosphate  of  lime.  The  patiion  diasoNed 
"  ^j  water  (which  was  by  much  the  mot  considerable)  consisted  prin- 
''  cipaily  of  catboruie,  mixed  with  a  mail  quantity  of  phosphate  of 

■■•od*. 

«  Tiwt 


In  the  foregoing  experimenta,  I  had  g;enerally  employed  SimlldectH- 
from  Hsty  to  three  hundred  four-inch  double  plate*  of  cop-  "^i^^^^ 
per  and   zinc,  but  in   subsequent  rfsearches,  made  with  a  men. 
view  of  ascertaining  the  action  of  lower  powers,  the  effects 
of  which  1  shall  afterward  relat*-,  I  find  ihat  a  battery  of 
twenty-four  three-inch  double  plates  ia  Bufficient  to  eft'eet  a 
perfect  coagulation  at  the  nej^tive  pole,  even  where  the 
albumen  Ii  diluted  uilh  so  large  a  quantity  of  water,  as  not 
to  be  detected  by  the  usual  tests. 

Sect.  Z.     Obienatimt  on  the  Composition  of  tome  animal 
Uuids  eontaiiting  Albntnen. 
Finding,  from  the  experimeuts  detailed  in  the  preceding  Thiitai  ip. 
section,  that  albumen  may  exist  in  Kuch  states  of  combiau-  P''"*  Wj" 
lion,  u?  not  to  be  detected  by  the  u:<uul  tests,  but  separable 
by  etectricnl  decom  posit  ion  >   I  was  induced  to  apply  this 
node  of  analysis  to  the  esaminatioD  of  auimal  fluids  in 
general. 

KI.  Snlioa. 
When  saliva  is  boiled  in  water,  a  few  fiakes  of  coagulated  Salin,   All  in 
.Jbumen  are  deposited ;  but  this  is  by  no  means  the  whole  ■'*"'">"i  »"- 
quat.lity  of  albumeu  contained  in  the  secretion,  for  on  apply-  [,ted  byt^ 
ing  the  test  of  negalire  .tleclricity  to  the  tillered  fluid  ob-  'ngin  "»t«f, 
tained  after  the  separation  of  the  albumen  by  heat,  a  copi- 
ous coagulation  and  separation  of  alkali  are  produced  at  the 
negative  pole.      A   large  portion   of  albumen  may  therefore 
exist  in  a  fluid,  incapable  of  ■e|)aralioii  by  heat,  and  in  the 
preseut  instance  not  to  be  detected  even  by  acids,  these  re- 
agents producing  no  eflect  on  the  Altered  solutiiHi  just  aU 
luded  to. 

■  2.     Mucus  of  ike  Oyster. 

w^  The  solution  of  mucus  obtained  by  agitating  oysters  in  Mucmof  o; 
water  exhibits  to  the  usual  tests  no  traces  of  albumen  ;  but  '"s  coiuiini 
when  acted  upon  by  dectricily  from  the  Voltaic  battery,  a 

"  File  bundred  giiins  ef  try  albumen  aSmdrd  7450  gtaini  of  coal, 
'•  afuhicti  n-J^weiDuliiie  nutter." 

Svt  "  Chemical  Expeiinienta  on  Zoophitri,  viih  tame  Obterfilioni 
>*  an  the  CoMponeai  Parti  of  Membiane."    Phil.  Tiaos.  ]Beo. 

C  %  considerable 


so  OH   AtBVMEII    IKD  eTPEK   AK'NAL   rLUIDS. 

Mmsidcrable  nnd  rapid  c»egulaLion  Uk«s  place  at  tlie  npga- 
tiTely  electrified  wire. 


r 

■  3.     Macus  of  the  Trachea,  /;(. 

^B  Oih«rmncug        The  other  varieties  of  mucus,  ns  from   tlietmchca,  the 

^ft  timilkf.  now,  &C.,  agree  with  the  foriTier,  iu  affiirdin[[  abundance  of 

^m  filbuiiiei)  bf  electric  decomposition;  nhert-as  scarcely  any 

H  truces  of  this  aubstance  can  be  detected  by  the  tests  of  acida, 

H  bfat,  or  alcohiil. 

^  Alkiluand  Iq  these  experiments,  dhaline  matter  iras  always  erolved 

■  »ui.**"'°       it  the  wijatiTe,  and  acid  at  the  posilive  iiire.     Miuule  re-' 

searches,  made  with  a  view  of  ascertaining  tlie  nature  of  the 
alkaline  und  acid  matter  thus  evolved,  shon  ed  the  former  to 
consist  of  soda,  with  trares  of  lime;  the   latler  of  muriatic 

(■cid,    with  traces  of  phosphoric  iicid  in  the  cuses  of  salivn, 
and  mucus  of  the  imcheaand  nose:  the  mucus  of  the  oyster 
ftjforded  only  soda  and  muriBtjc  acid. 
Alkali  appa-         Oo  examining  the  proportions  of  alkali  and  acid,  the  for- 
'    tainani'"  """  BCemed  always  to  predominale,  ultliough  in  the  nrigintil 

fluida  no  traces  of  uncombiocd   alkali  (as  in  the  white  of 
e^)  «re  to  be  detected, 
Ji  moeus  1  These  results  lead  to  new  ideas  respecting  the  composition 

tjb^m«nt?fh  "'  "nucus:  Is  it  a  pecuVmr  combinatioii  of  muriate  of  soda 
wdaortuma-  and  Blbumen  ?  or  may  it  not  be  h  compound  of  soda  and 
''*'*'  lUbumeiif  in  wbicb  the  alkali  is  oot  Gep;irable  by  the  usuul 

nodes  of  analysiB,  but  which  yields  to  the  superior  decom- 
ponng  energy  of  electricity  ? 

4.     Bile. 
SO*.  An  immediate  coagulation  took  plHcein  this  secretion,  at 

the  negative  conductor,  the  albumen  being  tinged  throngh- 
ont  of  a  green  colour,  arising  from  the  colouring  matter  at 
the  tame  time  separated. 
Albann  in  it      The  relative  proportion  of  albumen,  separable  by  electri- 
'^ij' °        city  from   different  specimens  of  ox-bi!e,  was  found  to  be 
liable  to  considerable  verintion,  so  that  a  detailed  analysis  of 
this  fluid  cannot  be  generally  depended  upon.    1  have  found 
the  albumen  in  bile  to  vary  iu  quHnlity  from  0*5  to  three 
and  piopotti-    per  cent,  and  it  is  aomewhnt  remarkable,  that  where  there 
Mite  toUtei^  is  a  small  quantity  of  albumen,  there  likewise  ibe  proportion 
of  the  rtsinous  matter  of  bile  is  relatively  small. 

The 
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The  ekKstro-cheaiGAl  deCMiipotitioii  #(  tbb  flwi  «flMi»  Mi^  ud  an- 

beside  the  results  just  tntfatioiMA  J>^  .cfNMid«riUt  qimtity  ^loricMUk 
of  soda  at  the  negative  pole ;  and  at  the  pofitiTe  pol^  a 
mixture  of  muriatic  and  pbM|Aiorie  acidt. 

In  this  fluid,  the  separatioa  of  albuminooi  matter  at  the  lIBk. 
negative  pole  is  equally  evident*  though  not  to  lapid,  at  ia 
most  other  cases.  The  coodoctort  from  tizty  fo«r4Dcb  don- 
b\e  platest  highly  charged,  and  immersed  within  four  inchet. 
of  each  other  in  three  ounc^  of  cowt  milk,  during  one  boar» 
produced  the  appearance  of  curds  and  whey»  the  prindpal 
part  of  the  curd  being  collected  in  the  neighbourhood  of  the 
negative  wire,  and  but  little  at  the  positive  wire.  Wbea 
thia  experiment  was  so  conducted^  at  to  collect  the  productt 
in  separate  vessels,  the  predominating  ingredients  in  the 
contents  of  the  negative  cup  were  soda  and  tracet  of  lime; 
and  in  the  positively  electrified  vettel,  a  miztmre  of  muriatic 
and  phosphoric  acids. 

After  such  decom|)osition  of  milky  the  temm  ftillafiorda 
ftttgar  of  milk. 

6.    The  Liquor  iff  Ai  Ammou 

An  opportunity  having  offered  of  examining  thit  secretion,  LiqncMr  uruiU. 
from  the  human  subject,  in  its  pure  and  fresh  state,  1  shall 
mention  the  general  results  of  its  analysis. 

The  liquor  of  the  amnios  is  almost  perfectly  transparent.  Its 
but  on  exposure  to  air  becomes  gradually  turbid,  and  depo- 
sits a  white  flaky  matter.  It  renders  tincture  of  violett 
green,  and  while  perfectly  fresh  does  not  affect  litmus';  but 
sulphuretted  hidrogen  is  soon  evolved'  from  it,  and  then  it 
slightly  reddens  litmus.  When  heated,  it  becomes  turbid, 
and  lets  fall  flakes  of  coagulated  albumen*  Acids  render  it 
slightly  turbid  from  the  saine  cause. 

Alkalis  produce  no  change,  unless  when  added  in  conti* 
derable  excess  :  the  odour  of  ammonia  is  then  perceptible* 

Electrical  analysis  aflbrded  albumen  and  soda  at  the  nega-  a  dilate' 
tive  pole,  and  muriatic  acid  at  the  pobitive  pole.    Hence  we  '*|^  o^llqui* 

m  efcas^  ■aaa*^paBo 

learnt  • 
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on    ALP-UEN   AND    OTRIB  ANtMAL   FLDIU. 

]ctrn,  Ihut  tlie  liquor  of  the  atnniM  bat  the  propertiei  of  ■ 
dilute  tolulion  of  liquid  albamen'. 

7.     Ptu. 

y-tu*.  Id  the  pui  of  a  healthy  sore,  coagulatton  took  place  at 

both  poles ;  most  abundaplly,  however,  at  the  n^ative  pole. 
A  alight  degree  of  putrefaction  having  commenced  in  the 
pus  which  was  examined,  1  did  not  pay  particular  attention 
to  the  other  products  of  the  experiment. 
The  deeompo-  In  concluding  this  section,  it  may  be  proper  to  remark, 
,jjf[^„,i,".  that  the  decocaposilion  of  liquid  albumen  by  Voltaic  elec- 
tonline  le  >he  thcity  takes  place  in  different  ways,  according  to  the  power 
ft  Sd""  ''  °'''  ctnployed.  With  a  comparatively  high  electrical  power,  the 
J  congutntion  goes  on  rapidly  at  the  negative  pole,  and  only 

^k  very  slowly  at  the  positive  pole  ;  whereas,  with  an  extremely 

^P  low  power,  the  coagulation  ia  comparatively  rapid  utthe 

^H  IWHitive  Hurface,  an  alkaline  solution  of  albumeu  surround- 

^V  ing  the  negative  pole.     Thus,  when   the  conductors  from 

^H  twenty-four  four-inch  double  plates,  highly  charged,  were 

^B  brought  vithin  half  an  inch  of  each  other,  in  a  dilute  solu- 

^H  tioti  of  albumen   (consisting  of  one  part  of  albumen  to  six 

^B  '  of  water),  the  congulalioa  was  considerably  more  abundant 

^^  at  the  negative  than  at  the  positive  pole ;  but  when  the  con- 

ductors were  removed  from  each  other  to  a  distance  of  eight 
iDches,  or  when  they  remained  at  half  an  inch,  being  con- 
nected with  a  battery  of  six  four-inch  doable  plates  only, 
the  coagulation  was  only  perceptible  at  the  positive  pole,  in 
consequence  of  the  acid  there  collected.  Hence  we  may 
infer,  that  a  rapid  abstraction  of  alkali  is  necessary  to  the 
perfect  coagulation  of  albumen,  since,  in  the  cases  above 
alluded  to,  the  albumen  remains  in  solution. 

■  The  diSrrence  in  the  rpculn  of  the  ansli'sit  given  in  ttie  tekl,  mi 
(hatof  VAuquCLiN  and  Bumva,  miMt  piubably  iriEet  fiom  the  liquor 
of  tiie  amnioa  exaininRl  by  ilioK  chemitti  not  litving  been  perfectlj  re- 
F«it,  sind  peihapi  mixed  iritti  other  tecTctioiu.  S«  Amain  it  CAM(, 
XXX111,  V  2""' 
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FEED    FOR   EUGEr. 


Comparalive  Experimenls  on  ike  Culture  and  AppHcalion  of 
Kohl  Rnbi,  Drum-headed  Cabbage,  and  Sioediih  Tumipt. 
ComtnHTiiraled  by  Mr.  JoHN  SAaamaTOV.of  FwchUy*. 

SIR, 

JjtEING  actualpil  l>y  the  most  pntriotic  motire=,  I  beg 
the  favour  of  you  to  Uiy  the  folloning  cumuiunication  before 
the  Society  of  Arts,  together  with  the  plants  herewith  sent. 
I  will  endeavour  to  give  you  an  account,  with  as  much  bre- 
vity 3b  \i  ill  my  power  to  render  myself  intelligible,  of  the 
nature  of  the  soil,  thi^  mode  of  cropping,  and  the  proiluce 
thereof.  The  plot  of  land  being  aliout  two  acres  and  a  half,  piece  of  bjd 
ond  lying  on  a  dead  flat,  I  obuined  leave  in  1805  to  under-  ^™||^^''"' 
drain  and  break  up  ihe  sume,  the  grass  being  Hour  uiid  us^ 

I  cut  two  main  drains,  forty-two  inches  deep,  graduollf 
rising  at  top  to  twenty-eight  inches,  tu  gi*e  u  suf&uent  fall, 
with  sixteen  branches  twenty-four  inches  deep,  rising  to 
•ixteen  inches,  terminating  at  top  like  the  letter  V  :  the 
drnins  were  wooded  with  elm,  and  laid  with  my  own  hands; 
this  work  was  done  in  February.  The  soil  is  a  loam,  with  Soil, 
day  and  gravel  under.  On  the  SOth  uf  Murcli  I  sowed  Sown  niih 
three  bushtU  and  a  half  of  oats  per  acre,    which   produced  ""'>  ^ 

thirty-nine  bushels  per  acre,  weighing  forty-one  pounds  per  j 

bushel.     The  straw  wiis  uaed,  as  it  was  threi^hed,  for  litter  i1 

to  stalled  oxen.     Thii  28th  of  September  seeded   with  win- »'"' ihra  win-        j 
ter  tares,  four  bushels  of  seed  per  acre.     Ate  them   off  in  ^     '   '  _     ) 

May  wiili   sheep,     T«i)  fallow  ploughings  were  given  in  Fillow plough-        'j 
June  and  August.     About  two  hundred  sheep  were  brought       '■'"•  ' 

in  at  nights  by  way  of  fold.     The  1 1th  of  October  sowed  siieep  foldrJ.  J 

three  bushels  of  Thanet  wheat  per  acre.     Brined  and  limed  se-iia  wiiti  j 

in  Ma'ch,  twice  fed  down  with  sheep.     Produce,  twenty- *!>«"• 
nine  busbels  per  acre,  weighing  fifty-nine  pounda  per  bushel, 
and  very  near  three  loads  aud  a  half  of  str^w  per  acre.    The 
aliibble  was  mowed  and  dt^att-d  otf,  and  the  laud  got  ready 

•  Tiaui.  of  th«So(~.«!jof  Aru,  tuI.  XXVU,  g.'.i. 


rCBD   FOR  (SEEP. 

I.  for  tumipa.     Three  pounds  of  seed  were  Bown  the  last  veek 
in  Augutit,  when  the  plants  were  just  making  their  appear^ 
GitpniDtopn-  snce.     Two  quarters  of  gypsum  were  sown  by  hand  to  pre> 
*tD(  the  flj.     ,^^,  ji,g  gj.^  ^^,,j^,,  jj^j  ,j,^  desired  effect. 

This  proved  a  very  valuable  crop;  having  two  hundrwl 

ewea  which  gave  tuck,    it  was  a  great  acquisilion   to   their 

CompkniiM     milk.     This  induced  me  to  try  three  experiments  last  spring 

■xperimcnu.     ^\f\j   \f_Q\f\   rabi,    or  purple   turnip  cabbage,  drum-headed 

cabbage,  and  Swedish  (iirnips. 
rmple  turdp       With  due  respect   I  beg  to  recommend  to  the  Society 
'*^B*-  kohl  rabi.  as  a  prolific  and  nntritions  plant  lor  the  feed  of 

sheep  and  neat  cattle;  and  gretfn  food  may  be  produced  by 
thii  means  from  Oclober  until  May.  To  ensure  a  succession 
of  Iieept  seed  should  be  sown  *tii  M^irch,  April,  and  May. 
The  plant  bulbs  above  the  gronnd ;  the  leaf  is  much  like 
that  of  beet;  it  nill  stand  in  defliince  to  the  severest  fnxrt; 
and  as  a  proof  thereof,  1  have  cut  with  ray  knife  several  of 
the  plants  ihvouL^h  the  cron-n  two  inches  deep,  and  they 
have  stood  three  months  ufterwards  in  a  sound  state  ;  some 
of  them  are  here  produced.  The  plants  tn^y  be  trans- 
planted like  those  of  cabbuj^e  ;  many  of  those  transplanted 
at  eighteeu  inches  apart,  I  have  found  to  weigh  ten  nod 
eleven  pounds  a  piece. — I  mu^t  now  beg  leave  to  introduce 
my  method  of  cultivation,  with  the  average  weight  of  the 

Methnd  of  cul-      On  the  14th  of  May,  I  sowed  four  ounces  of  seed  broad- 
'  cast,  and  transplanted  about  forty-six  poles  therefrom,  on 

the  18th  of  June,  at  tuelve  inches  apart  each  ivay.  The 
weight  of  a  square  pole  is  seven  hundred  and  tliirty-two 
pounds,  oil  an  acre  filly-eight  tuns  six  hundred  eighty-eight 
pounds,  tnkiiig  canh  plant  to  average  three  pounds.  Tha 
beauty  aiid  re^^ularity  of  lliis  crop  in  my  idea  overbalanced 
the  trouble  of  transplanting. 
Dram  headed  1  likewise  so»ed  upon  a  bed  in  the  garden,  the  second 
">>l»ge.  ^^^^  ;^  March,  eight  ounces  of  drum-headed  cabbage.   The 

fly  and  slug  were  very  destructive  to  the  plants.  I  trans- 
planted them  the  second  week  in  June,  upon  ridj^es  thirty- 
six  inches  apart,  the  land  being  dunged  at  the  nite  of  twelve 
loads  per  acre.  Some  of  the  cabbages  wi-ighed  thirty 
pounds.  1  think  the  average  about  twelve  pounds  each,  or 
twenty- 


^H  VSeS  OF  FDRZE  AND  ITH  BLOBSOMt.  ^ 

twenty-five  tunt  eighteen  hundred  sixty-four  pound*  per 

acre.     The  c-.iterpillar  was  very  dcBtruclive.     I  have  picked 

*iff  in   H   morDin^  as   many  as  would  fill  a  C|uart  pot.     Al-  No  caicrpi' 

though  th«  Icohl  rabi  was  planted  near  to  the  cabbage,  !*""''=.'"*' 

never  saw  a  caterpillar  upon  any  of  ttie  plants. 

Id  the  middle  of  June,  1  sewed  the  remainder  of  the  Su-riliib  id 
field  with  Swedish  turnips,  but  lo^t  two  thirds  of  this  crop  "'''^ 
fcy  the  fly.  One  of  the  best  of  the  Swedish  turnips  is  here 
produced,  in  order  to  show  the  great  superiority  of  the  kohl 
rabi,  as  there  is  not  thai  waste  in  being  eaten  upon  the 
ground,  as  it  buibs  nbove,  and  the  Swedish  turnip  in  the 
ground.  When  the  sheep  have  eaten  the  turnip  level  with 
the  ground,  and  scooped  out  the  inside,  the  rcmaitiiJcr 
•etves  as  a  reservoir  for  the  dirt  and  tilth.  The  produce  of 
this  field  has  been  suflicieiit  for  nine  score  of  suckling  ewei 
with  rowen  for  Hvc  montli*.  I  sent  to  mnrtcet,  at  Chvi^t- 
mas  last,  house  lambs  flittentd  with  milk  only,  which 
weighed  eleven  stone  and  one  pound  each,  alive,  at  eleven 
veeka  old.     Should  the  Society  consider  these  observations 

Iirthy  of  notice,  I  >hall  feet  myself  happy  tu  heariog  from 
- 
I  the  Properties  oj  Furze,  or  IVhins,  Communicated  by 
ifajor  SPENCf.B  CotHRANE,  of  AJairJield  HouK,  near 
Haddington,  Nurth  Britain; 

SIR, 

1  HE  Society  having  honoured  me,  by  publishing  in  their  p^p^^  „ 
85th   volume,  my  communication,  statiuj^  ihi:  advanlnges 
•rising  from  the  culture  of  poppies,  and  thut  seven  ounces 
«r  fiuc  salad  oil  were  furnished  by  expreh^ioo  from  two 

•  tnni.  of  lh«  Suclctj  U  Am,  (bL  XXVIl,  p.  77. 


,  verj'  respectfully, 
Youp  obedient  servant, 

JOHN  SaDDINGTON. 


THtS  or   rURKE    AKB  ITS   BtOSSOlU. 

pefjnds  of  tli*  need  t ;  I  now  beg  leave  to  add,  thnt  I  a 
infnrnii-d,  coniritJerHblp  qiiaiiiiti*^  of  poppy  seeds  liuve  beert  | 
Inlety  bought  up.  m  dJffirrent  p«rtH  of  the  eouiitrj',  &Dd  th«  j 
expretsi^d  oil  from  them  sold  at  the  price  of  Florence  oil ;  | 
and  tlint  eniuUions  made  from  poppy  seeds  ansvcr  in  eterj  , 
respect  tlie  pnrpase>i  of  those  made  from  ntmonda.  i 

The  following  coiiiiniiniratioii  may  perhaps  be  deemed    | 
~F!inni'nMr>i1     worthy  tlie  nolice  of  the  Society.     It  relate*  lo  the  use  of  ) 
or  fiirie.     Its  utility  ab  food  for  cattU  has  been  I005 
,  though  probably  nnt  MifTiciently  apfireciated  ;   but 
as  a  nii-dicioe  I  never  till  nilhin  a  fen  years  heard  of  it.   My 
■nforniatinn  was  first  received  from    u  gentleman,  who  ha> 
bt^  an  oificer  in  the  army,  a  frii-nd  and  relation  of  mine: 
a  of  Bgr,  and  in  good  health,  and  what 
he' My  8  may  be  de  pen  Jed  upon.     In  October  I8O6,  he  in* 
m  of  ttte  formed  me,  that  his  si);ht  had  been  much  siren ({t hen ed  bjr 


.i«h«. 


I 


^^  drinking  an  infusion  of 
tm  in  summer.  The  i 
of  the  blossoms,  in  a  le 
dosehalf  a  tumbler  at 
he  first  used  it,  which  wt 
and  by  pertpiration. 


furie  blossoms,  dried  in  the 
nfusion  is  made  from  a  tea  cup  fuH 
*  pot,  in  the  manner  of  tea,  and  the 
nii^ht.  He  never  had  a  cough  since 
iH  fifty  years  ago;  it  acts  as  a  diuretic,  J 
id  when  the  dose  is  increased,  pro-  j 


motes  sleep.  In  October  IBOS,  he  informed  me,  that  h«  4 
still  continued  the  use  of  the  whin  tea,  that  he  had  no 
cough,  end  that  his  skin  was  remarkably  fine  and  soft,  which 
he  Bttribntea  to  its  use. 

I  hare  also  used  the  whin  blossoms  with  good  eSect  my- 
■elf,  and  can  safely  recommend  them. 

Myfrieiid  supposes  the  jouiigshools  of  furze  may  answer, 
1  coM  if  the  blobsoms  cannot  be  got.  He  informs  me,  that  when 
sf  harm  cured  ^D  epidemical  cold  came  from  Germany,  and  destroyed 
sUouuoffurse.  many  horses  in  England,  the  east  wind  continued  six  weeks  " 
and  the  infection  came  over  to  Ireland,  where  he  had  the 
care  of  a  troop,  in  so  poor  a  village  that  he  could  get  nei- 
ther bran  nor  malt  for  iqashes,  which  were  ordered  for  the 
horses,  with  sulphur,  after  bleeding.  That  he  ordered  the 
men  to  cut  furze,  and  directed  them  to  give  it  to  the  hur»es, 
after  they  had  beaten  it  well  on  the  i^avement:  that  at  first 
thvy  had  to  mis  it  with  oats,  but  that  in  two  days  tin-  hordes 


t  Sm  J<nia.al,  vol.  XXI,  p  K7  -.  sbo 
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devoured  it  like  clover.     Th«t  by  thede  means  he  recoTcred 
them  all,  though  every  other  troop  lost  two  or  three ;  and 
that  bis  tvns  the  only  troop  in  good  condition  at  the  review. 
I  remain  with  esteem.  Sir, 

Your  sincere  and  humble  servimt, 

SPENCER  COCHRANE. 


Actount  of  several  Varieties  of  British  Marble,  produced 
from  the  Babicomb  Qnarry,  near  Teignmoath  in  Devon- 
shire. By  Mr.  J.  P.  Hcbbabd,  Picket  Street,  Temyle 
Bar*. 

SIR, 

Agreeably  jto  the  wishes  or  the  Society,  expressed  Marble  qu«^ 
.n  thtir  list  of  Premiums,  stating  that  they  were  desirous  '"^  D«Ton»lii». 
to  encourage  the  marble  of  ibe  quarries  of  this  country,  1 
herewith  $end  fifty  various  specimens,  all  unsing  from  one 
quarry,  named  the  Babicomb  quarry,  in  my  possesion,  si- 
tuate in  the  parish  of  St.  Mary  Church,  near  Teignmouth, 
in  the  county  of  Devon,  and  adjoining  the  sen.  I  beg  leave 
to  observe,  that,  though  an  attempt  to  introduce  this  arti- 
cle has  ouce  before  failed,  yet  1  am  coniideni,  if  I  should 
be  BO  fortunate  as  to  have  my  exertions  Heconded  in  such  a 
way  at  the  nature  of  the  concern  requires,  a  considerable 
betiefit  would  ultimately  resull  to  iht;  country  at  large,  as 
well  us  tu  myself.  The  numlwrlesa  obstacles  uhich  1  hud 
t«  encounter,  during  a  period  of  two  yenrs,  arising  from 
heavy  expenses,  and  local  prejudices,  must  have  damped 
ny  exertions,  if  I  had  not  resolved  at  the  onset  to  give  it  a 
decided  trial.  Perhaps  no  period  could  have  offered  lo  eli-  Foiaign  inatbte 
gible  as  this,  for  the  advantage  of  the  euterpriic,  owing  to  '"^  ''"'■ 
the  present  enormous  prices  of  foreign  marble.  1  am  sorry 
to  see,  daily,  many  unaccountable  prejudices  arise  agitinst 
most  article*  of  the  produce  of  oar  own  country ;  but  1  liope 


BRITttn   HAKBLEB. 

time  vWl  remnve  tlioia.  It  would  be  presuroption  in  i 
to  attempt  to  *ie  with  the  finer  articles  of  contineniil  pro- 
duction in  thii  line,  but  it  cBDiiot  he  denied,  that  the  appli- 
cation of  thi;  murbles  now  produced  nil!  bu  useful,  econo* 
micsl,  orniimentiil,  and  wortliy  of  eticourngeiutnt.  The 
ndvanta^  which  would  arise  to  the  couoirj-  at  large  from 
■  general  iutroductiun  of  this  arlicle  are  very  evident,  and 
if  I  can  be  favoured  with  the  patronage  and  support  of  the 
Soaety  of  Arts  fcf.  toward*  accomplishing  such  object, they 
would  luect  with  the  warmest  i^ckiiowltdf^ments  of  many 
iodividuaU  beoidi;  myself. 

I  haVQ  already  prepared   a   threat  variety  of  articles,  suclk 

'"  as  chimney  pieces,  slabs,  &c.,  of  very  large  dimensions,  of 

these  tiiarble!>,  which   are   now   ready   for   liiapection ;  aud 

nVich  will  iihow,  that  1  have  entered  into  this  Uuuiuess  on 

I  subscribe  myself  with  great  reaped. 
Sir, 
Your  obedient  servant, 

JOHN  P.  HUBBARD,  j 

pUnofthe  Thecpecimens  of  marble  tent  by  Mr.  Hubbard  to  the'  ' 

hibil' BrilUh"  ^"'''^'y   were   each   of  them   eight   inches   hij^h,  six   inches 
MublM.  brond,  and  one  inch  thick,  and  polished  on  one  face;  such 

are  the  dimensions  pointed  out  by  the  advertisement  of  the 
Society,  in  order  that  a  regular  range  of  British  marblea 
may  be  fixed  round  the  Society's  Great  Room,  to  ishow  to 
the  public  whit  our  quarries  can  produce.  Mr.  Hubbard's, 
marblen  nere,  on  being  received,  referred  to  the  considera- 
tion of  their  Cominiltee  of  Chemistry,  and  the  following 
additional  information  obtained  respecting  the  (juurry  and 
produce  thereof,  viz. — 
Eaient  of  the  That  the  quarrv  which  produced  the  different  specimen* 
-8  twelve  acres  in  extent 

That  marble  similar  to  each  specimen  can  be  distinctly 

LiupUocki,      That  Mr.  Hubbard  had  then  in  his  possession  columns  of 

red  marble,  eight  feet  long,  and  two  feet  diameter,  and 

believed  that  they  might  be  got  tea  feet  long,  and  five  feet 

diameter> 


VwiEtie* 


'ITiut  he  liud  at  that  time  bUbi  sis  feel  six  iaches  long,  by  »nJ  •!»!»- 
three  feel  sis  inches  iu  wiOth. 

That  the  cjuarry  is  close  to  the  eea,  and  a  part  thereof  ConTCTii™« 
covered  by  it  at  hi|,'h  wuter,  and  that  l.e  tan  loud  ve-^els  ^g""""" 
direct  from  the  ijuuiTy,  having  made  a  wharf  for  that  pur- 

Tliat  the  qtiurry  le  liituute  about  four  milcH  from  Te'ign- 
tnouth,  and  wan  first  opened  about  lixteen  years  ago,  and 
was  aflemard  iic<,'lected ;  but  that  it  has  been  oow  worked 
by  him  for  two  years. 

That  the  marble  is  harder  in  quality  ob  the  mine  goes 
deeper,  and  thut  some  part  of  it  rises  &fty  feet  from  the 

That  the  sale  price  is  about  half  that  of  foreijjn  marble  of  Price  of  tin 
biinilar  appearance ;  ihat  the  pjenerul  price  is  now  about  four 
shillings  per  su|)erficial  foot,  and  will  prolmbly  be  eo  re- 
duced as  to  be  delivered  at  three  shillings  in  London. 

That  it  will  lake  a  fiuer  polish  than  any  other  marble 
found  in  the  kingdom. 

supposes  from  sixty  to  one  hundred  workmen 
iployed  in  the  quarry  next  autumn. 

That  chimney  pieces    mude   ftom    this    warble  are  iiQt  Noi  injured 
Iniured  from  the  heat  of  fire  applied  near  to  them,  nor  ""J ''"'■ 
tiiible  to  crack  from  alternate  sudden  changes  of  heat  and 
cold. 

That  great  part  nf  the  refiise  stones  of  the  quarry  will  Limrfrom  tha 
burn  to  lime,  and  that  sueh  hme  is  of  stipehor  quality  to  any  "■'"*- 
other  on  that  ceasU 

The  Society  havinp  tnken  into  consideration  the  circum-  Golil  medal 
ttance  of  Mr.    Hubbard's  h.iviug  carried  their  views  to  so  "'""'■ 
great  an  extent,  and  of  his  undertaking  being  likely  to 
prove  highly  odvanla'^eous  to  (his  country,  voted  to  him 
their  Gold  IMeiial,  although  no  specific  premium  had  been 
ever  ofiered  by  them  for  colouri?d  British  Marbles. 

Mr.  Hubbard  afterwards  presented  the  Society   with  ten  G*  ipMimeas. 
more  specimeus  from  his  quarry,  which  with  two  spceiniens 
of  Devonshire  marble  presented  by  Lord  CliHurd,  atid  two 
•thers  presenled  by  Mr.  W.  Coles,  have  been  framed  along 

the 
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the  lurbttEe  of  the  Society's  Great  Room  ;  *lirn  it  m  tUw 
intended  to  pl«ce  *Dch  nther  marbln,  th«  pradaccol 
British  Ecapire,  as  tnaj  be  prei'ented  to  them.  «ith  rt^feo 
eiiL'M  loeacheample.  tha.t  the  public  niiiy  know  whence  racll 
kind  can  be  procured. 


huptUift  coneeming  th*  Ueat  produced  by  Friction ;  hy  Dr. 
Maldat.  Secrelary  to  the  Acddemy  of  Naney*. 

HiMainbfcci  do  much  hat  been  done  concerning  heat  in  onr  dayH  by 
MNIiBcaltre-   eminent  natural  philosopheff,  that  the  snbjeet  would  he  at* 
'  bauHtcd,  if  it  accommodated  itself  to  easily  to  experimental 

reseHrch  as  many  others  :  and   if  the  fluid,  which  is  pretty 
generally   admitted  as  the  ciiiise  of  calorific    phenomena) 
rnuld  be  treated  like  those  elastic  fluids,  the  knowledge  of 
which  is  at  present  so  fur  advanced :  but,  incnercible  ii 
highest  degree,  and  incapable  of  having  either  its  bulk  i 
sored  or  its  weight  asicertained,  it  eludes  our  research,  end 
ihn  real  Proteus  escapes  into  the  de)ith»  of  nature,  the 
tnent  we  attempt  to  lay  hold  of  it.      These  properties  I 
Mri  ofitnicnu     ever,  which  seem  calculuted  to  render  it  the  despair  of  phi- 
aaitdi'tidad.    lorophers,  have  excited  their  emutation  :  but,  as  they  exhi- 
bit themselves  in  different  points  of  view,  each  has  adopted 
for  their  explanation  that  hypothesis,  which  appears  to  bim 
the  most  natural,  and  their  opinious  arc  divided. 
Aecwdingto        The  ancients  explained  the  calorific  efFccts,  with  which 
2^*11*'*™*  "they  were  acquainted,  by  means  of  a  fluid  of  extreme  sub- 
tillf  and  iocompnrable  activity,  which  gave  it  the  power  of 
attacking  bodies,  and  resolving  them  into  their  6rst  princi- 
ples.    They  ranked  this  substance  among  the  elements,  of 
Ttavcontm-     which  they  composed  the  universe.     This  opinion, Tariouity 
TcnedbjDn  modiBed  at  different  times,  was  generally  adopted  till  the 
age  of  Di-acartes;  when  that  great  genius,  sent  to  renovate 
the  sphere  of  science,  represented  these  phenomena  as  a 
umple  modification  of  matter,  which  all  bodies  were  suscep* 

*  Joumil  de  Phfiique,  vol,  LXV,  p.  213. 
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of,  anJ  n-li'ii.'li  comUts  principallr  in  tlie  extreme  att»- 
or  iheir  constituent  mulecules.  Philo^oiihers  then 
wvrL-  divided  iatci  two  clusses,  they  «ho  ntude  the  caloriGc 
pheijoairna  to  depend  on  the  action  of  a  Hubstanct-  of  a  p*- 
<'uliar  nature,  and  which  haa  been  called  niatler  of  fire,  ot 
caioric  ;  and  ibose  who  supposed  them  to  dt- pend  on  a  cer- 
tain mode  of  being  of  the  particles  of  hodied.  The  former  The  i 
opinion,  which  wiis  most  generally  ;idopted,  hud  become"!""" 
«Iinoi>t  univertnl,  since  the  phcnomeniLof  heat,  having  been 
more  thoroughly  studied,  had  been  preaenled  as  dependant 
on  a  substance  that  might  be  transferred  from  one  Bubktaace 
lo  another,  in  the  suroewav  iis  a  fluid  ig  poured  from  vcbbcI 
to  vessel ;  that  might  be  combined  with  substances,  and  the 
cotnbinutiau  of  which  produces  remurkable  changes;  and 
lastly  that  might  be  set  free  from  ita  combinations,  and 
determined  to  othcn  by  the  same  meitns  us  are  employed  to 
produce  similar  changes  in  all  !>ub!>tance*.  There  seemed 
lo  remain  no  doubt  of  the  substantiulity  of  caloric,  find  phi- 
losophers seemed  employed  only  in  muking  better  known  a 
.subslu;ice,  the  existence  of  which  appeared  to  them  suffici- 
ently demonstvati'd.  when  count  Komford,  dear  to  his  lill  oj 
country  by  his  beautiful  discoveries,  and  not  less  dear  to  hu-^"""' 
monity  by  his  philanthropic  liibciurs,  began  to  escite  fresh 
doubts  of  the  existence  of  caloric,  and  aguiu  place  the  phe- 
nomena ascribed  to  it  among  the  modificutionBof  nhich  sub- 
stances are  Euiceptible. 

The  property  of  friction  lo  develope  heat  had  long  been  Hoit  prwlucri 
known;  but  this  fact,  so  deserving  of  attention,  had  not  ^y  f"^^'""- 
yet  been  subjected  to  proper  examination.  Count  Rum- 
ford,  having  made  a  blunt  borer  turn  in  u  brass  cylinder 
■mmerted  in  water,  obtained  from  it  a  quantity  of  heat  so 
disproportionate  to  any  thing  ihe  bniss  could  have  lost,  ihut 
he  thought  himself  warrnnied  to  infer,  that  this  heat  could 
not  have  arisen  from  any  condensation  of  the  metal,  but 
must  have  been  produced  by  the  agitation  of  the  particles 
communicated  to  the  water  in  the  manner  of  sound.  This 
cooclusion  however,  which  tends  entirely  to  overthrow  the 
theory  of  caloric,  hasnntappcare<l  tobe  legitimately  deduced 
fmin  the  facte:  and  Mr.  Berthollet  has  refuted  it  in  a  note 

lo 
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rTWT- ^^^^ 
ON  THS  BEIT  PBODDCBD  Vt  fRIUTIOV. 
I  his  Cheoiical  Statistic*,  toI.  I,  p.  94?  *.  Thu>  Oie  «pl> 
ion  of  philosopliers  remains  waveciiig  between  two  theories 
ianietrically  opposite,  and  each  supported  by  re»)i«ctHb1e 
^  Acquim  fiih  authority.  AecoidiiiKly  1  liofe  undertaken  the  Ibllowing 
ihcrcKi.Mi-  fsperitnents,  with  the  view  to  add  some  fatis  lo  those,  thul 
lu  source,  wilt  verve  perhaps  *onie  Any  to  ducidtite  more  completely 
this  important  question.  The  experiments  of  count  Rum- 
ford,  exeputed  or  a  large  scule,  were  well  calculated  te 
give  rise  to  conspicuous  phenomena  ;  but  they  siipear  t» 
me,  not  to  hnve  been  varied  suHicientl)-.  This  is  the  object 
I  proposed  to  myself,  not  merely  the  rubbing  of  bodies  of 
ditlerent  kinds,  but  likewisie  by  varyin;;  all  thecircumatancet 
that  could  concur  in  tlie  developement  of  heat. 
pDcnMitfoi  The  apparatus  I  emjiloyed  conMsts  of  a  small  cubical 
P  T™»  ■  oaken  box,  very  firmly  put  together  and  cemented,  in  nhich 
ma  axia  turns  vertically.  The  lower  end  of  thla  axis  re§ts  in 
a  copper  socket  fixed  to  the  bottom  of  the  box,  and  on  the 
oppofiiie  end  a  grooved  wheel  is  securely  fustened.  In  the 
upper  third  ii  a  rim,  resting  on  a  bed  of  copper  fijed  to  tht 
cover  of  the  box :  and  to  the  lower  third  is  fixed  a  piece  ol 
copper  f urn iiihed  with  rims,  to  retain  cylindrical  piecn  of 
nietul  fitted  to  it.  These  pieces  are  6  cent.  $  mill.  [9|  indies] 
in  diameter.  On  the  convex  surface  of  these  hollow  cylin- 
'  ders,  the  friction  is  produced  by  ineana  of  a  spting  fastened 
horitontally  in  the  inude  of  the  box.  This  spring  receive* 
at  one  extremity  rubbers  of  metal,  which  are  fitted  to  it  by 
neaosof  a  groove;  while  a  screw,  passing  through  the  box, 
gives  the  spring  the  tension  necessary  to  press  the  rubbei 
agkinst  the  surface  of  the  cylinder.  A  graduated  arch  fitted 
to  the  spring  indicates  in  weights  the  force  produced  by  ita 
tenaion.  The  rotatory  motion,  that  produces  the  continual 
friction,  is  given  by  an  endless  cord  passing  roaod  the  wheel 
on  the  axis  and  the  large  pulley  of  an  iron-turner'a  wheel. 
The  diameters  of  theiie  are  to  each  other  as  one  to  four,  so 
that  the  velocity  of  the  tinjaller  is  four  times  that  of  the 
larger,  and  by  tnming  this  only  once  round  in  a  second,  the 
smaller  will  make  four  revolutjons  in  this  period;  so  thattiie 

ff  ■  So  it  i(  ia  Rces'i  New  Cjrdopxdu,  irt.  Ciloric.     Tram. 


BY  TRICTION. 

axis,  moving  witlt  tlie  same  quicliness,  produces  a  Triction, 
iht  velocily  of  mhicli  is  more  ihon  84  cent.  [3J'6  inches  in 
tlie  same  spare  of  time.  This  velocity,  sufficient  to  produce 
senuible  effects,  is  that  whicli  I  have  generally  eni|jIoyed  in 
my  experiment:!.  The  ntlier  parts  of  the  appumlus  are  hot- 
low  cj-liniters,  eiual  in  surface  but  of  difftrcnl  miiteriulB, 
and  rubbers  of  copper  and  of  steel  3  cent.  [r2  inch  high.] 

The  heat  developed   by  the  frictiiin  of  the  pieces  of  this  The  hra;  pro- 
9ppar4tu«is  emjiloyed  to  raise  the  temperature  of  amass  "f  ,he  le,!!^"™. 
water  of  3  dee.  6C4  cent,  cubie  measure  [916  cub,  inches],  n»a  of  mtitt 
which  the  box  is  capable  of  coiitHin'iug;,  and  thU  tempera-  '"'he'pp*™- 
tiire  is  measured  by  the  thermometer  immersed  in  it.     The 
water  employed  was  in  general   nearly  of   the  lemjierature 
of  the   air   of  the  ruum,  in    otder  to   avoid    the   influence 
this  mi>;ht  have  had  on  that  of  the  water  during  the  course 
of  the  experiment.     Tht^  inflnenre  was  farther  din.inished 
by  preventing  the  «ir  from  being  reoeweil,  and  ahoitening 
the  period  of  the  operations, 

Exp.  I.  The  first  trial  was  made  with  a  cylinder  and  Fxp  1  with  ■ 
rubber  of  bras^.  These  pieces,  before  they  were  subjected  '■"■""  '^1''''"'" 
to  friction,  were  accurately  weighed  both  in  air  and  in  wa- 
ter. Their  temperature  was  4°  [3Q-2  F.]  :  the  spring  acted 
with  a  force  equivalent  to  a  pressure  of  20  kil.  [44lb9.]  :  and 
the  roean  velocity  was  60  turns  of  the  greater  wheel  in  a  mi- 
DOte.  After  15  minutes  continued  friction,  the  tempera- 
turft  of  the  water  was  6°  (4i-8]  ;  and  it  was  pretty  regularly 
raised  2'  [3*6°]  m  every  interval  of  15  minutes,  bo  that  at 
the  expiration  of  70  min.  the  temperature  was  I3°  [55-4°]. 
The  cylinder  and  rubber,  weighed  anew  in  air  and  water, 
thowed  no  diminution  in  bulk  or  weight,  that  the  balance 
could  detect,  though  it  was  sensible  to  half  a  grain.  The 
two  pieces  rubbed  together  liowever,  exhibited  a  palish  at 
the  points  in  contact,  which  indicated  a  slight  logs  of  sub- 
stance. This  was  chiefly  visible  on  the  rubber.  Thus  a 
surfncc  of  3  cent,  [f^  inch]  broad,  and  21  cent.  [83  inchct.] 
long,  rubbed  with  a  velocity  of  84  cent.  [33-B  inches]  per 
itecond,  produced  a  quantity  of  heat  capable  of  raising  the 
temperature  of  3  dec,  6'66  cent.  cub.  [216  cub.  inches]  of 
water  9*  [\6-i°] ;  or  in  other  words  of  melting  more  than  an 
«ighth  part  of  ice,  though  the  quantity  of  metal  detached 
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from  tilt:  Hurface  was  le««  than  hutr  a  )^«in,  iind  tlie  condeo- 
•Mtion  inuppreciflble, 
r«(i  2  Criin.  Bj;*.  a.  Kor  the  bntu  e)'Untlcr  of  the  |>reci;diiig  esperi- 
4«i  if  Icrd.  ^p„,  I  „il»litiitnl  nne  of  leud,  I  lie  l»n  i>iece«  were  pre*i- 
Ottilj  wrijihw)  both  id  «lr  uiiil  waternii  b»fore.  The  trmprr- 
•ture  of  the  nir  win  9*  [JB-a*],  thiil  of  the  walprcmpUiyed  ;• 
[44*6}.  Tbe  theniiotaeter,  obMrvtfd  evrry  15  minut««.  ex- 
hibited the  fut)a»iiiK  p^n^rcwvion  id  ihe  ti^mpenituK  of  the 
lO",  U%  16°  [50°,  53-fi".  67*9*.  60-8°].  The  ex- 
prriincnt  conliiined  75'>  Nritlier  the  lcn<lt;n  cj'liiidvr  nor  ihe 
rubber  shooH  any  perceptible  dlmiiiution  of  weight  ar  bulb. 
The  point  of  coiUact  was  di!jtiii<;iii*bable  only  by  »  yvtf 
■li);ht  mark  on  the  rubber,  mid  the  polish  of  ihc  surfuce  uf 
the  cylinder:  whencf  *tt  Hppesrs,  that,  without  miy  peri-cpti- 
Pr,d«.«l.n  W«  tlleralion  ij.  il,  b..lk  or  weight,  a  cylinder  of  Icud.  lltf 
•qual  qu.niiiy  dcjiiity  of  which  is  to  that  of  cupper  hb  11*343  to  8-788, 
"'  ''"'■  produced  ao  equal  qu-iilily  of  iieiii. 

r«p.  3Cylln-      Exp.  3.     This  result,   the  reverse  of  what  the  theory  of 
dwoftiii.        friction  teemed  to  indicate,  induced  me  to  rnnke  rtillfurthcr  J 
inqutry  into  the  inBucnce  of  the  density  of  the  botly  robbed  1 
\yj  entployia^  h  metnl  of  li^s  denbity  thnn  that  of  copper;  J 
and  accordingly  I  #ubHtitutcd  for  the  prrc^din);  u  cylinder  1 
of  liii,  the  density  of  which  is  to  thai  of  lead  us  7'J9I  to  '  | 
11'35'2.     The  ciiTiimstuuces  bdnfT  the  suine,  the  Icmpeni- 
ture  of  the  air  and  water  I  I'fSl'S"],  the  acquired  tempera- 
ture ga^e  ihefoIlowiiifT  progression:  13",  15°,  17°,  16°  L55-4*. 
rrodacadoolf  5^*,  62 '6°, 64,4*].     Hence  it  follows,  that  in  the  Mine  time 
r^hiumuch  ^  cytinde,.  of  tin  gives  but  J  of  the  heat  produced  by  one  of 
copper,  while  the  latter  gives  an  equal  quantity  to  that  pro- 
duced by  lead,  though  its  specific  gravity  is  only  about  iV 
of  this  metal.     The  volume  abd  weight  were  found  not  to  be 
(enaibly  changed. 
Fxp.  4  Cjlln-     Exp.  4.     A  metal,  the  density  of  which  ii  still  less  tbaii 
derofiinc.       that  of  tin,  but  the  hardness  of  which  is  much  greater,  and 
^hich  poetesses  little  mulleabiiity,  zinc,  waa  substituted  ibr 
this  inctul.     Rubbed  duriii);  the  same  time,  with  the  »ame 
velocity,  and  undur  the  bo.i^e  pressure,  the  temperature  of 
-the  air  and  that  of  the  wi<ter  employed  being  10°  [50°],  it 
exhibited   the  following  prugreSsion  :  13%  14*.  16*,  18*,  SO* 
N*lnceiliilnnI,53-6°,  57'2*,  60-8*,  .*i4"4%  68°].      The   zinc  cylinder  th«l. 
**"''  Ins  dense  than  those  of  coppet  and  lead,  afibrded  a  mack 

larger  quantity  of  heal.  Exp. 


Exp.  6  and  7.     I  aoufrht  to  confirm  the  influence  of  pres-  F»p  6  and  7, 
•ure  on  the  evulution  of  heat  by  two  exiierimc^nts,  in  one  of    '*"' 
which  I  made  it  four  times  as  grtiit  as  in  the  otiier.     For 
Iliis  pur^iose  I  employed  the  cylinder  of  brass,  and  the  rub- 
ber of  the  same  metul ;  and  the  velocitv  being  equal,  the 
pressure  was  at  first  10  kil,  [2'2  lb*.].     The  tcroperature  of 
the  wHter  rose  only  1°  [l'8°]  in  30  minutes.      Haviny;  after- Quidrupl* 
ward  rendered  the  pressure  equal  to  40  kil.  [88  lb*.],  •''*  )J[,'^j™ '','*;|, 
temperature  acquired  by  the  water  in  the  suuie  space  of  time  hcji. 
was  MX  times  greater,  or  7°  [I'-i'fi']- 

£j^.  7.     The  eause,  to  which  we  ascribe  the  most  general  Exp.  7.  Brad 
influence  on  the  devetopement   of   the   heat   produced   by  ™''li>"PP»"< 
friction,  is  the  erosion  of  the   surface  riibbt-d,  the   purlides 
of  which  are  aepurated  with  violence.     In  order  to  ascertain 
this  influence,  [  employed  a  rubber  of  steel,  cut  so  as  to 
resemble  a  bastard  file;  and  applied  it  tolhesurfiicc  of  the 
cylinder  wilh  a  ibrce eciual  to  20  kil.  [44  lbs.].      Having  ac 
cunitely  weiglifd   the   cjlinder  in  the  air,  I  turned  it  with 
the  same  velocity  as    in  the  preceding  eiperimeols;  and  In 
the  space  of  60  minutes  the  temperature  of  the  water  was 
ruiaed  ooly  from   14°  [57-3°]  to   18°  [G4-4°].     The  cjlinder 
bad  lost  3  decagr.  [463  grs.]  of  its   weight.     This  quantity  {iinduceri  hut 
of  metal,  n  thousand  limes  as  much  as  that  lost  by  the  f"c-(^'!,^"  Tr'' 
tton  of  the  tame  cylinder  against  a  rubber  of  smooth  po- lubi'in^igiinti 
linhed  brass,  in  Exp.  I,  gave  but  half  the  quantity  of  heat """'''' ''""*' 
in  the  same  lime,  though  taken  off  by  an  equal  pressure. 

Erp.  8.     To  the  8th  experiment   I    proposed   to  ascertain  Exji.  B  Braa, 
Ihe  influence,  that  the  free  commumcalioo  of  the  parts  of  »u"oi"i'l«sl  bjr 

I  'II  ,'  ■        1-  i  ^  1  *  "*^  COIVIUC- 

the  apparatus  wtth  the  snrroundmg  bodies  by  means  of  good  larofbui 
conductors  of  heat,  or  their  tniulalion  by  bad  conductors, 
might  havo,  on  the  production  of  heat.  With  this  view  I 
placed  the  apparatus  in  n  deal  box,  in  nhich  it  was  kept  at 
the  distance  of  a  decim.  [3*9  inches]  from  every  Mde  by 
pieces  of  wood  half  charred.  The  interval  between  the  two 
boxe!)  was  tilled  with  smallcoa),  forming  a  tiralum  on  alt 
•kIm  near  four  inches  thick.  I  employed  the  brass  cylinder 
and  rubber,  subjected  to  the  same  pressure,  and  rubbed 
with  the  wme  velocity.  The  time  of  the  experiment  was 
divided  into  three  equal  portion*  of  30  miu.  each,  la  each 
vt  tbeM  period*  the  temperature  acquired  by  the  water  in 
D  3  the 
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the  inner  box  wns  [iretty  n^giilnrly  ,l' [SA*}.    TIiOUeH  the 

nunmiiiitriition  viitl)  Mirrnuiidinic  bodies  wm  nlterntilpljrin^ 

tu-ruiiW  utid  mtori'il.  it  i»  to  tw  nb^erved,  on  (Tirnparing 

tiKiifd  ni'  rr      thin  tfsperiiiient  «itli   Ibe  (int.  itiut,  if  \\\e  qiiuntily  of  h«it 

•b*!?.  wercei)ual,  it  wu»  in  a  third  biritter  time;  whtfiiceitroltow*. 

that  ill  tho  tame  time  it  was  n  f  liitd  less. 

FiiMntirtnt  p.      £*p.  9.  Tlie  eii-ct fie  fluid,  Bs  well  a»  ralorip,  is  dwelitped 

Bwiinul*    by  friorion.Midg^DeruUy  pfo^!!»tcdwithniorpfBcility;and 

M  tlime  ton  ftaidR  heft:  Bome  ntiuloi^y  to  ench  other,  th«  Ibr- 

mer  may  be  tit^jiccied,  to  have  some  influeocp  on  th«  d^ 

mlopraient  of  thr  heat,  and  to  rtimiEh  the  matter,     Toap* 

preciBte  this  hypnthNii,  i  rfpcuted  the  preceding  «tp«ri» 

ment,  insuluiii);  Utc  appnmtua  bv  non con dur^ lore,  and  alter- 

notely  estahliKliiug  its  coaiLnuDicDtion  with  the  gmnnil.  Par 

thi*  purpote  it  was  pluced  in   a  box  of  very  dry  deal  coated 

with  r^itiii,  from  every  side  of  which  it  was  kept  at  the  diir- 

tance  of  a  decimetre  (3*9  inches^  by  pieces  of  wood  baked 

in  an  oven,  and  immeraid  while  hot  into  boiling  guot  !b^< 

The  wlwile  was  placed  on  nn  iniulatinf;  stool  with  gl«BB  feet. 

Elreinclt)'  »i>-  fije  es  pertinent,  which  wmtinued  an  hour,  was  dividei)  into 

nTcitrct  III       four  e<)ual  jMrlions  of  lime,  in  which,  though  the  nonimu- 

the pHidiitiKin  n)<iitton  with  the  narth  v»a»  alltrnetcly  int*rrupl«J  aod  re- 

frleitefl  atored,  tlie  quati titles  of  hial  u|iptfared  equal.     In  the  Co 

„^  ,.      ,  min.  the  wati;r  acquired  6°  [lO-S"],  whence  it  would  appear, 

-imM  1"        that  insulation,  either  by  noncoiiduclora  of  flcclricity,  of  by 

bud  condttctorH  of  heut,  diniitiishea  the  quantity  of  the  heat 

■ji  <  ^jTRWiooed  by  frifftioo.  >-    - 

t9WT,^!tr;_  '     I   Exfh  10.     Of  all  the  cauaes  auapected  to  inflneDM<  th« 

coinprw4'byp'*>*^ictu>')  ofi  bent  in  our  espenments,  none  appear*  mor* 

repcaiad  powerful,  thiM  the  Mndeuaxtioo  of  tlie  p«u4iclea  of  bodies 

friaiUf;  from  thtfpreMiife  neoeasary  forthefriutioB.     Iti>(6 

fhifLfCHUM  tofl,,tWLMr.  BerthoUet  bus  tfaougbt  fittd  aacrib* 

it]  hat.a^4VtVi9uaiice>Teata  solely  ok  theory,  iLattempted  ttf 

confifin  itJV'^P^^*'^ent.    For  tbia  purpose  1  constrocteA 

aisnt^l^iV^Jt^x,  ca^^le  of  cotitaiuing  a  cutnc  decini.  [6i 

cub.  iq<;bMi],p(,"UMr.  The  four  flides  were  firmly  ntiitcd.)^ 

aifi^  Bcrqv*-     Tbe^  bp^tom  was  cloaed  by  a  blodc  of  auk  9> 

ajeq.  (Ll'8  lacbw],  lang,  one  eud  of  wbich  was  nbettfed  to 

receiv«;t)K  sides,,  and  ;theae  WNM  fastened  to  it  likewiac  byi 

icriji^,  ^e^c^.i«t^coM*md^vtMi«cemeatiiD))eii«nbl« 


to  water.  On  the  bottom.  Dutnely  in  tlw  end  nf  the  block, 
and  {iprpeiidiculur  to  iU  tibre*,  was  fixed  a  sninll  ate«l  unvik 
of  3  cent.  25  mil.  On  two  opposite  sides,  levi-l  withtheaii- 
vil,  were  two  U-ath«r  boxes,  by  tui-aiis  of  which  a  wire  rautd 
tra^ersi;  ihe  box,  without  letting  out  ihe  WMter,  This  wire, 
part  of  which  re«led  on  the  iiiivil,  wus  subjecleit  to  strong 
comprpBHion  by  means  of  h  |>ri«imBliestumpeT(>f  steel, which 
descended  through  the  tovpr  of  the  little  box,  and  moved 
in  H  (groove,  that  diretled  its  lower  extremity  to  the  nnvil.' 
This  stHinper,  driven  by  hard  strokes  with  a  hiitnmer,  tran*^  j 


(ted  to  the 


whi<-h 


[  rested,  Ihe  blows  it  received,' 


[Jih.CJ 
thirds  of  th< 


iwl  it.  The  hammer  I  employed  weighed  2  kilf, 
.]  At  every  vUoVe  the  wire  was  udvaiiced  iwtf  M 
idth  of  the  anvil.  The  metul  subjected  t^f 
experiment  was  an  iron  wire  one  third  of  a  line  in  diumetert 
■nd  of  the  weight  of  366  grain*  [300  grs  Eug.].  Com- 
pressed throughout  by  the  meuhunism  1  hnre  descrilied.  il 
formed  a  band  a  little  more  than  h  lini>  brnail,  and  its  len^h 
was  inereused;  but  its  specilic  gravity  hud  acquired  no  per* 
ceptible  incrense.  The  temperature  of  the  water  employed 
to  collect  the  caloric  evolved  by  this  condeusntiun  rose  only 
2°  [36"].  As  my  balatwe  detects  a  variation  of  less  than 
half  a  graiu,  a  chnnge  in  the  density,  less  than  would  pro- 
duce a  ditl'ereiice  of  half  a  (rrain  In  the  specific  Rvavity  of 
366  grains  of  iron  wire  weighed  in  water,  extriculed  a  (|uan- 
tity  nf  heat  that  raised  the  temperature  of  a  cubic  decime- 
ter of  water  one  degree,  and  coniequently  would  have 
melted  more  than  an  eighteenth  part  of  ice. 

If  the  experiments  I  have  described  had  not  all  the  sue-  Fiiction  i 
ceps  1  expected  to  determine  the  cause,  that  produces  the ''"^^*" 
heat  extricated  in  the  friction  of  substances,  they  appear  to  iny  uf  heat, 
me  not  destitute  of  utility.     They  not  only  tontinn  the  ex- 
periments  of   count    Kumford    concerning  tlie  astonishing 
qnontity  of  heat  produced    by  friction,   but  they  prove  (al- 
lowing for  the  irregularities  unavoidable  in  experimentii  of 
Uiis  sort;,  that  thin  quantity  of  heat  i«  modifieil  by  the  na-  anil  ihii  u  nel- 
ture  of  the  snbatances  rubbed  ;  t!iat  it  is  not  in  the   ratio  of  Jjj,'jjlhj',u^ 
the  tiurfaees,  for  equal  surfaces  have  given  unequal  quanti-  hw  rubbed, 
ties  ;  and  that  it  is  not  in  the  ratio  of  the  nuiuber  of  parti-  '!"*  '''""'y  •' 
des  rubbed  off,  or  of  the  densi'-y;  for  lead,  the  density  of  nunhe  (tunniJ 
~  *hich 'J  *'"*'''*■ 


TBE? 


OR  THZ  HEAT  FKOOtrCED 
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>«r,  gate  bat  an  equal 


which  i%  preat«r  than  that  of  copper,  ., 

<]aanlity  of  hMt,  while  line,  which  it  less  dense  than  either, 

gave  a  BreHler  tiu-.ntity. 

The  influetice  of  pTeneiire  is  shown  by  the  5th  and  6th  ex-     ' 
perimentg,  end  a*  it«  etTecl  on  eumpretvible  bodiee  i»  iiece»>      I 
•arily  to  crush  and  condeiiae  (hrm,  does  il  not  seem  to  indi-     i 
cate  theapproarh  of  llie  particlee  fts  the  cause  of  tlie  e«tri-     | 
ration  of  heat^  Yet  u»  this  condensation  mu«t  be  the  greater,     | 
in  proporli'>uo»tht*i«mepi-ewureiBtxerted«na  kmallnuni- 
l)er  of  pointa  at  a  time,  mid  i»  etnplnyn]  to  detai-h  particlet, 
that  cannot  be  separated  till  they  have  experienced  a  consi- 
derable apptoximatiou  of  their  parts,  the  7th  experinieat,in 
which  theatecl  lile-cut  rubber  detached  n  contiiderable  quan-     ' 
tily  of  particles  of  copper,  ihould  have  produced  a  propoi-     , 
tionale  (piautity  of  heat:  yet  it  j^ave  les^  by  half  than  the     ' 
friction  with  n  smooth  rubber.  i 

The  iiiflnenre  of  condensation  on  the  production  of  heat 
is  rendered  slill  rnore  uncertain  by  the  10th  experiment,  in 
which  the  iron  wire,  compressed  and  flattened  by  strokes  of 
a  hummer,  ought  to  have  i;et  free  o  quantity  of  heat  no  much 
greater,  in  proportion  as  the  force  employed  to  effect  the 
compresaion  wat  more  powerful.  In  vain  would  it  be  otv 
jected,  that  there  Has  no  condensation,  the  ispecific  f^avity 
of  the  wire  not  appearing  to  be  changed;  the  electricity  and 
fragility  it  had  aciiuired,  certain  si^rnsof  compression,  leave 
BO  doubt  of  the  reality  of  this  condensation,  though  it  wiu 
too  little  to  affect  the  hydrortatic  balance.  The  condenai-  * 
tion  was  (greater  than  that  produced  by  simple  preasore,  jet 
the  quantity  of  heat  extricated  was  less.  These  facts,  the 
reverse  of  what  might  have  been  expected,  render  the  expla- 
nation of  the  calorific  pheoomena  produced  by  frictioi)  very 
difficult  .  They  would  seem  to  favour  the  opinion  of  count 
Rumford;  but  the  materiality  of  heat  is  coDfirmed  by  to 
many  ar^nients,  that  we  ought  not  to  relinquish  a  theoff 
■o  fertile  in  useful  explanations,  before  fresh  experiments 
bare  completely  elucidated  this  important  point. 

In  admittiuf;,  that  the  eslorific  phenomena,  produced  by 

SV'.iy.'.^'*''  friction,  depend  on  the  extrication  of  oaloric,  expelled  from 

luic,  the  uores  of  substancet  by  forcin^^  tlie  particles  nearer  toge- 

'  (her,  how  is  it  that  the  porticlea,  in  resuming  their  former  ai- 

,  tuattoB, 
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in,  whicfa  DPcessarily  lukn  pbce  in  elastic  metmU  like 
ic,  du  not  miume  llit  quaiitity  of  heat  they  hare  impaned 
ater?  and  if  thia  hypothtais  fxplain  the  little  heat 
r  the  1 0th  EKperimeiil,  ho*  does  it  apply  to  the  great  quaii- 
j  pruduired  by  the  siuiplf  pressure  in  the  first,  second,  aud 
E))ird  experiments.*  In  dincuuiug  thi^se  tki'ts,  we  are  led  to 
the  followiog  consequences.  If  the  calorific  plienomcnn 
produced  by  friction  depend  on  a  particular  fluid  called  into 
action  by  this  pmccss,  either  thi«  fluid  is  extricated  from  the 
pores  of  the  melal  by  condensation,  or  it  U  drawn  off  aud 
taken  unity  from  the  «urtOundinK  bodies  like  the  electric 
fluid.  Ill  the  lirbt  (]iise.  the  lieat  must  diinluith  by  condeii- 
fcution,  luubt  follow  tlie  inverse  rutioof  the  density,  and  mu^t 
he  exliauoted ;  in  tile  second  it  muit  be  inwlified  by  the  in- 
sulation of  tbp  substances  rubbed ;  Khich  did  not  take  jilace 
either  in  my  experiments,  or  in  those  of  count  Kumfurd. 
If  on  the  contrary  these  phenomena  are  produced  solely  by  ,nj  j^  (^^  ^ 
the  internal  agitation  of  the  particles,  the  quantity  of  heat  nitmiaoi  of 
should  diminish  by  cundensalioti,  and  exhibit  some  propor-  ' 

tioii  to  the  density  and  more  parlicntarly  to  the  elasticity  of 
the  metal.  Such  are  the  doubts,  that  still  obscure  the  ques- 
tion concerning  the  cause  of  the  heat  produced  by  friction, 
and  require  farther  experiments.     It  is  sufficient  for  me  to  •■ 

have  opened  the  way,  and  shown  it«  importance  snd  its  dif- 
ficulties, 

I- 

^Kfftorac'  of  a  Paptr  rend  lo  the  JnUitnte  Ike  3lj(  of  Juljf, 
i^O'iliy  AlesMri.  FouHcaoY  and  Vauqcbuh,  on  $om« 
Bones  found  in  a  Tuinb  ia  the  Churth  of  St.  Geaeeiva*. 

X  HESE  bones  were  in  general  extremely  fragile;  l>ut  b,„„  „ 
their  heads  were  particularly  so,  owing  to  tbeirgreal  poro- tender, 
•ty. 
■»  Their  colour  is  purple,  nmch  resembling  that  of  dried        ,, 

•  Aanalf*daCbimie,V<.l.lJClV,]i.  Itt. 


VIII. 


I 


Thaboiie 
UMIed  vilb 
niuic  icid, 

RaMuunt 
dwolted  in 

(Icohot  glT* 


AKAI.TSIi  OP  UOHE  AiaCICST  BOHtl. 

wine  lees.    This  colour  it  much  Mronger  in  the  boilj-  of  th« 
I,  than  ill  their  bead,  where  on  the  contrary  it  in  brawns 


In  the  body  of  the  bones,  as  well  as  in  their  heads,  are  a 
nnmber  of  white  shining  crystals,  which  have  the  appear- 
■nce  of  Bulphale  of  lime.  These  crybtalg,  by  furmini;  in 
the  interior  of  the  bones,  have  raised  their  laminae,  and  rtn- 
derril  them  so  brittle, 

Th<^y  are  stipposed  to  have  been  bnried  in  the  eleventh 
century,  consequently  to  be  at  Uast  700  yeurs  old. 
1  Ejp.  I.  Being  reduced  to  powder,  and  boiled  in  300 
parts  of  distilled  water,  they  imparted  to  it  a  very  pleasin;; 
r«d  colour.  The  decoction  ivas  slightly  acid.  On  tlic  ad- 
dition of  ammonia  its  red  colour  wns  immediately  destroyed) 
and  a  greenish  precipitate  formed,  which  became blueisli  in 
drying.  The  baue  of  this  preciijiiule  was  amuioniacn^mag- 
nesian  phosphate. 

Tht  tiubNtance  of  the  bones  tlius  boiled  had  lost  only  35 
hnndredths  of  its  weight.  Its  pnrple  colour  ns*  exceed- 
ingly diminished. 

The  poriion  not  dissolved  by  the  water  was  in  graat  mea- 
tiure  dissolved  in  weak  riitvic  acid  witout  any  etFerrmceuce, 
Nothing  remained  but  a.  few  hundredths  of  a  white  powder, 
which  v-'Bf,  mingled  with  some  brown  membranes.  Tluare- 
■tduum  will  be  noticed  hereafter. 

What  the  nitric  acid  had  dissolved  was  phosphate  of  lime, 
mixed  with  a  small  qusotity  of  red  colouring  matter. 

Exp.  2.  A  pieceofoiieof  these  bones  imraeriied  in  weak 
nitric  acid  was  soon  dissolved,  leaving  only  a  soft  red  sub- 
stance,  which  retained  neurly  the  bulk  and  shape  of  the 
fragmenL  The  nitric  acid  itself  was  turned  red.  The  sub- 
itanoe  mentioned  dissolved  ,in  alcohol,  nnd  imparted  to  it  a 
very  fine  red  colour,  perfectly  reiiembling  that  of  archil  dis- 
solved in  the  same  menstruum.  When  the  substance  in 
question  wa»  diMolred  in  alcohol,  tome  brown  flocks  were 
left,  being  the  remains  of  the  membrane  «f  the  bone,  that 
had  escaped  decom|>osition. 

Tha  Butter  that  give*,  the  purple  culoar  to  the  bones 
therefore  is  soluble  in  alcohol,  and  even  in  water.  Alkalis 
mined  with  it  give  it  a  very  fine  greeit  colour,  perfectly  si- 


^^  coiara  uuicaiesi 
Hma  Us  red  col 


to  the  tint  observed  lU  motae  decajvd   timber.     Thi» 

eiitioned  Butuiaiict',  bt^ing  disBoUed  in  alcoKul,  likewise 

COiarauuicHlei  to  it  n  deep  ]>urple  culour;  hut  there  is  tlii* 

it  btconiep  gretu  agaiu  ou  the  uddiiiun  of  ua 

nhile  that  of  bones,  whiL'li  \a  turned  gretii  by  ulkuliv. 

Us  red  colour  reslored  by  flcids. 

The  multer  remaining  after  ihe  action  nf  alcohol  on  ihii  Mcaibune. 
red  colour,  that  is  to  say  the  nieiubtnnes,  being  bubji-cted  lo 
the  action  of  heut  in  a  pluLina  crucible,  emitted  u  fetid  va- 
pour, then  burned,  and  left  only  a  few  grains  of  wand. 

Without  pretending  absolutely  lodeteruiiiie  the  origin  ofC'^lourin); 
lhi«  red  matter,  Messrti.  Fourcroyand  Vauqiielin  areofopi-  ni»''e""pp<»- 
nion,  that  it  proceeds  from  the  decompohition  of  the  animnl  from  dnor 
fubsiance.     In  fjct  we  perceive  many  organized  anlif 
produce  hy  their  iipontuneousdecom[ioaitioD, or  pulrefaclton,  lunta, 
colours  that  did  not  exist  in  them  before.     They  themiielveB 
have  described  a  colour,  developed  by  the  putrid  decompo- 
sition of  the  gluten  of  wheat,  which  appears  very  siniilav  lo 
that  of  these  ancient  bones. 

Erp.  3.  As  to  the  white  shining  crvstals  tnentjoned  i^^  j,,„j,,, 
above,  and  found  both  on  the  surface  of  the  bonen  and  be-  "«":  ph<»- 
tneen  their  laminz,  Messrs.  Fourcroy  and  Vauqueliu  butis- 
tisfied  themselves,  that  they  were  formed  of  lime,  phospho- 
ric acid,  and  a  little  magnesia;  and  consequently  that  they 
were  phosphates  of  lime  and  magnesia.  The  lamellar 
•tructareof  these  crystals,  their  brilliancy,  and  their  flt.-X)- 
bility  between  the  teeth,  hnd  led  those  chemists  at  first  lo 
■nnpeet,  that  they  were  sulphate  of  lime;  though  they  were 
puzzled  to  explnin  the  origin  of  the  sulphuric  acid.  But 
having  separated  wiih  great  care  n  gramme  of  these  crystals, 
they  put  them  into  diluted  nUric  acid,  which  dissoUed  them 
speedily  and  easily :  and  this  solution  was  not  precipitated 
by  nitrate  of  barytes,  which  must  inevitably  have  hapjiened, 
had  the  crystals  been  sulphate  of  lime  ;  but  a  copious  pre- 
cipitute  >vus  thrown  down  by  Okabte  of  ammonia,  and  by 
amtnonia  alone.  This  salt  fuses  before  the  blowpipe  much 
more  easily  than  sulphate  of  lluie:  itdifTuses,  when  kept  long 
in  fusion,  a  phosphoric  light;  and  forms  a  semi  transparent 
glass,  which  sulphate  of  lime  does  not. 

Thoroughly  cooviaced  by  tbete  experiments,  that  the  mat- 
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AirALTsi*  or  Mue  akcibimt  sokes. 

7  ter  in  qnotion  »«»  romi>ow^  of  )iIio«phi>ric  aoid,  lime,  mnd 
a  little  mapiewB,  il  renmioed  for  Mrssw.  Foorcroy  »nd  Vwi- 
queliD  to  find  how  this  coniponnd  could  dissolve  BO  copiou»ljr 
in  wBtT,  Wilh  this  view  they  boiled  n  gmtnme  a  long  while, 
'nnd  stfverul  lii«e»  in  succewion,  in  400  (i»rt»  of  wulor.  T^ 
first  hoiking  had  ■>  rosy  hue. evidently  rnddi-ned  paper  tinged 
with  lituiu'i  and  wun  co|>iou»ly  jtrecipitdted  by  ■lk«lie>,  lime, 
and  othpr  Hlkaliut:  suWaoce&.  These  precipttates  had  all 
the  proiierti«B  of  ncntrnl  phosphate  of  lime. 

After  huving  precipitated  hy  ammonia  a  pretty  large  quan- 
tity of  thf  unlutioii  of  this  substance  in  water,  they  evapo- 
rated the  fluid  to  dryness  During  the  evaporation  some 
atmnunia  was  givvii  out.  The  matter  that  teniaiued  had  a 
brown  culuur,  attracted  the  nioiBluie  of  the  air,  was  add, 
and  formed  a  copious  precipitate  with  limewster;  which 
proved,  that  it  wa*  phoophorlc  acid. 

J  It  ia  evident  from  thi'cxperiuientB  related,  as  well  aafrom 
several  others,  that  the  white  crystalline  Hutistauce,  which 
covers  and  pi^nelrules  the  boiiea  found  iu  the  church  of  St. 
Gcneviva  throu(;houl  their  whole  extent,  is  a  true  ovidoloua 
phoHphate  of  lime,  containing  a  small  quantity  of  pho»phata 
of  nia^jnexia. 

But  how  shall  w*  a'-count  for  the  formation  of  the  pbo*- 

<f-  phoric  acid  }  We  know,  that  this  add  does  not  predominate 

'  in  bones  either  dry  or  recent;  and  that,  on  the  contrary,  it 
is  always  accompanied  wllha  a  certain  qunnlity  otcarbonate 
of  lime.  Meaars.  Fourcroy  and  Vauquelio  see  no  way  of 
explaining  this  singular  phenomenon,  but  by  admit^Dg, 
either  that  an  acid  it  formed  by  the  decompositioo  of  the 
animal  matter,  which  acid  not  only  saturates  the  carboaate 
of  lime,  but  takes  away  a  portion  of  lime  from  the  phoa- 
pboiic  i  or  that  phosphorus  existed  in  the  animal  matter, 
which  baa  been  converted  into  phosphoric  acid,  and  after- 
ward combinad  with  the  phosphate  of  lime,  forming  a  au- 
perphoaphate. 

The  latter  appeara  to  these  gentlemen  more  natural, 
■ince  it  is  more  agreeable  to  the  laws  of  afiiiiity,  and  par- 
ticularly to  the  diacovery  of  phosphorus  in  animal  sub- 
Bluncer.  In  fact  no  acid  could  have  been  formed  by  the  de- 
composition of  the  aptmal  matter  but  vinegar,  or  aome  other 

weak 


'"  calculi. 


wpak  aDimel  acid  :  but  these  acids  couid  not  tabe  lim«  from 
the  phosphoric^  aud  besides,  as  we  tiud  nothing  of  thisacid, 
or  of  the  lime  wanting  to  the  bones,  we  must  suppose, 
that  they  hud  been  volatilized  together,  nhich  ii  impro- 
iMhle. 

If  this  supposition  be  as  true,  as  it  appears  likely,  alnihiint« 
■relty  large  quantity  of  phosphoric  acid  must  hare  been  °j,jj'jf  A"^"" 
BTiui^d,  since  it   was   sufficient   to  sslurate   ihe   cnrbonate  iihuiicacid 

e,    which   no  doubt  existed    i.i    the  bones  of    the'"""*^' 
ipcients,  as  it  does  in  those  of  the  moderns,  and  to  cod- 
■fert  part  of  the  phosphate  of  lime  into  itn  aiidule.     'i  he 
ttistence  of    the  acidulout>  phospliale  of  lime  in  nature  supeiohcu.. 
I  not  ■  new   fact,   for  Messrs.    Fourcroy   and   Vao<)iielin  phaiei.f  time 
l^ve  Bometimea  met  uith  intestinal  calculi  of  herbivorous"' 

I  in  this  state,  and  exhibiting  a  decided  crystalMia- 
tion  ;  but  they  aay,  they  never  saw  any,  in  which  the  aridity 
was  so  sinking,  or  which  were  coasequently  so  soluble  in 
water. 

The  examination  of  these  bones  informs  o-*  of  several  Remirki. 
things,  nhich  appear  to  merit  some  attention.  The  first  is 
the  formation  of  a  certain  quantity  of  phosphoric  acid  by 
the  decomposition  of  the  animal  matter,  in  nhich  the 
phosphorus  noa  indubitably*  coutained ;  the  second,  that 
this  unimal  matter,  by  some  change  not  perfectly  known, 
gave  rise  to  a  veiy  fine  red  colour,  which  is  turned  tjreen  by 
alkalis  :  the  third,  that  this  colouring  matter  hud  been  pre- 
served for  so  many  agesf,  without  being  destroyed,  which 
^>pears  to  have  been  owiny  to  hi  tombiiialion  with  the  phos- 
Uwte  of  lime. 

W  *  Just  now  Ihe  exiktcnce  of  Ibe  phosphatut  in  iht  animal  miller  vu 
MI7  prdumed,  u  (be  motl  protrabli  wij  of  accouniinf  (or  the  exislenoa 
•f  tb«  iiJiietphotjilule  of  lime. 

C. 

tTliii  i»  a  (ijluilous  suppoi'ilion.  If  it  did  not  e«iit  oiiginilly  is 
the  bvn«,  wliich  U  not  luppcKcd,  who  an  csj,  hoir  rapid  nr  how  >|oir 
ihe  pioceu  wu  bj  vhicli  it  «u  formed !  and  ir  ■  xrlen  nf  d«compM>- 
>  took  placa,  It  iDUit  iridual'f  hsT*  bnn  ihs  rnult  of  Ibe  lail  of 
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Eipfrimenis  ot  iht  TarttiroHi  AcH,  and  particularly  t  ^_ 
Acid  i(  li/ftirds  by  Diitillatioa  in  iht  dry  Wat/;  btf  JUVonT 
FuuBLBov  and  Vauquelin*. 

TfnAifaeoaiA  JVIeSSRS.  Tourcroy  and  Vauquelin  hnvlng  examinn) 
*'*li  f  ""nd'o  '''*  (*y"*''g"^'>'*  8'*''  pyromiicoHs  acid*  in  the  year  8,  found 
be  eompouii*  that  they  were  formed  of  acetic  acid  and  an  enipymimatic 
ofth«*c«ik,  oi)       HaTini;  uftenvard  examined  the  pvtolurturoUB  acid, 

•Ml  the  pyn- 

unaioNi*up-  >hey  perceived,  that  it  waa  vnlutile;  and  that  w.i'i  pntanh  it 
P™^'°'*'*'*compo!ied  a  salt  in  foliated  crjMuls  with  the  appeurance  of 
mother  of  pearl,  allracting  moislure  from  the  air,  hnvingi 
pungent  and  acid  fa-ite,  lolaHy  (soluble  in  al<:ciho1,  and  emit- 
J  ting  a  pungent  atid  smell  when  atied  on  by  sulphuric  acid. 

^M  From  theHc  experiini.-ntii  they  inferred,  <hut  tartar  afforded 

^L  by  dittillalion  the  lame  acid  as  gum,  i<tarcli,  wood,   kc: 

^Hj^^H  ud  in  fact  it  was  scarcely  postihle,  to  form  any  other  cM- 

^^^^^B  doBioa:  for  beside  the  properties  of  the  pyrotartrite  of  pot- 

^^^|ft  ash,  «hich  are  nearly  the  same  as  those  of  the  sceiale,  their 

^^^^^^  opinion  was  supported  by  analo^ry. 

I         bat  thii  qacb       But   Mr.  Oehlen  having  said  in  a  letter  printed  in  the 
i>o~d.  Annates  de  Chimle  for  October  1806.  thiil  he  could  not  be- 

rwvr  die  pyrotartaroua  acid  to  be  the  acetic,  because,  after 
rfow  evaporation  it  left  a  crystallized  residuum,  which  dif> 
fered  too  from  tartarous  acid,  Messrs.  Fourcroy  and  Vau- 
quelin have  examined  the  pyrotartarous  acid  anew,  and  the 
foUoning  it  the  result  of  their  inquiries. 
r*niiaii>ram    '''•  Tlie  scid  liquor  obtained  by  the  distillation  of  tartar 
•cid  conibinad  bclDg  saturated  with  carbonate  of  |>oiash,  a  part  of  the  ml 
'  diswlved  by  this  acid  was  precipitated  in  the  form  of  a 

brown  mid,  yet  ft  large  quantity  remained  in  the  new  com- 
p«and. 
Tbaati  erjf        ^-  Th<>  compouDd,  eraporated  to  dryness  and  rcdissolved 
taltunl-  qpverul  times  in  water,  yielded  a  aalt  of  a  bruwuish  colour, 

e  AiinsUi  de  Chimie,  to).  LXIV,  p.  42. 
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fmliot  and  pungent  taste,  and  a  foliated  rorai,  like  acetate  of 
potasli. 

3.  Tliis  salt  pret'ipilated  the  nitrates  of  mercury  and  of  l*reclpiiitr» 
silver  in  white  scale*:  but  it  precipitated  the  solution  of 
acetate  of  lead  also,  which  acetate  of  potaah  doca  not. 

A.  Exposed  to  the  fire  it  swelled  up,  and  was  carbo* 

5.  Oinlilted  with  dilated  sulphuric  acid  by  a  gentle  heat,  Dioitled  viib 
it  turned  black,  and  toward  the  end  of  the  process  yielded  a  ""^  unctc 
white  sublimnte,  whirh  adhered  to  the  whole  surface  of  the 

retort  in  the  form  of  scales.  The  liquid,  that  cHme  over 
before  the  sublimate  appeared,  had  a  very  decided  acidity, 
which  was  not  owing  to  the  sulphuric  acid  employed;  but 
it  had  only  a  verj-  slight  smell  of  vinegar. 

6.  This  process,  the  distillation  of  the  salt  formed  by  the  Bineuhr  phe. 
pyrotarturous  Huid  and  potash,  afforded  a  singular  appear- '""°*''"- 
ance.     The  acid  liquid  just  mentioned  contained  at  the  bot- 
tom B  large  gloiiuk-of  another  Ucjuid,  with  a  slight  yellow 

tinge,  that  rolled  about  when  the  vessel  was  moved  without 
roi&ing  wilh  the  liquid  containing  it.  It  resembled  pbof- 
phorus  melted  at  the  bottom  of  water.  As  it  was  night, 
Messrs.  Fourcroy  and  Vaaquelin  stopped  the  vessel  very 
close,  in  order  to  examine  it  more  accurately  the  next  day: 
but  in  twelve  hours  it  was  not  to  be  seen,  the  heavy  globule 
having  mixed  with  the  other  liquid  durin] 

7.  Tlie  retort  being  cut,  the  crystals 


.igi,., 

separated  a 
completely  as  possible,  and  exhibited  the  following  proper- 
ties. 

a.  Their  taste  was  extremely  acid. 

b.  They  readily  melted,  and  evaporated  in  white  fumes, 
when  placed  on  a  heated  bubstance. 

e.  They  dissolved  copiously  in  water,  and  crystallized 
agaia  by  spontaneous  evaporation. 

rf.  Their  solution  did  not  precipitate  that  of  acetate  of 
lead,  or  thai  of  nitrate  of  silver,  but  it  precipitated  nitrate 
of  mercury.  However,  some  time  after  this  aeid  had  been 
■ningled  with  a  solution  of  acetate  of  lead,  needly  crystals 
were  found  it  arranged  in  plumes. 

t.  The  solution  of  this  acid  partly  saturated  with  potash 
don  not  ftiTuish  an  acidule  u  the  tarUrvu*  icid  does,  but 


■  Ctyn»lipr«« 


40  OK  TR8  rTllflTil*TA««tT«  MIP. 

it  immnJiaWty  prei'Ipitaies  Heetate  of  lead,  tlioiigh  (h« 
Miblimed  concrete  acid  does  oot,  whpn  emplojed  »in^ly  moA 
pure. 

J.  7h«  neutral  compound  of  tl>U  arid  with  potutht  >n  « 
■tstr  af  delu|ae»m)te,  is  solijble  iu  alcohol.  It  does  net 
prMipiUtn  Iheulu  of  barytes  or  of  lime,  as  the  alkaline 
tftrtriles  do. 

g.  The  licjuid  oblsiiied  in  the  siroe  procew  ag  the  crj  stall 

ju»t  iBenlioned,  beittg  PvH|iorated  with  »  very  gentle  heat, 

tikewiM  furniihes  crj«taU,  which  have  properties  ptectftely 

■loiilnr  to  ihe  former. 

Tlnp5RM»tk-      from  t)ie»e  expertoient*  it  follows,  that  the  pyroturtaroni 

Mui »  iluiinot  acij  i,  a  peculiar  acid :  that  it  ditferi  from  the  acetouB  in 

bein)(  lens  volatile,  in  having  leiss  smell,  in  cryAtalliziog  by 

cTBpuration,  and  in  kXa  cotnbnuitian  with  poUihh  precipituting 

■cetate  of  leud :  that  it  differs  from  tarlarous  tii-id   in  not 

precipitiitiug  lime,  barbies,  or  acetate  of  lead;  and  iIimI  it 

doe*  not  form  with  potuah  an  acidule  of  difEcult  solubility. 

Diiilnfuiilicd        Meastg.   Foureroy  and  Vau((UeliL)  nmde  oneexperitnenl, 

^  whiul)  iiicontestubly  »ho«»,  that  the  pyrotartartnt*  sod  if 

tiot  acetic  acid  changed  in  its  pvopertiei  by  rombiainR  wilb 

the  oil  produced  at  the  same  time.     'I'liey  rrpeatedly  di*Ul> 

led  concentrated  acetic  acid  with  the  oil  pruuurtHl  bj  ihe 

dry  difclillation  of  tartar.     They  tlicii  coaihiried  tliis  ueid 

with  potu«h,  distilled  the  salt  thus  produced  with  sulphutiv 

■cid,  and  obtained  nothing  but  em pyreii malic  viuegar. 

Samracctoui        It  appears  however,  that  u  small  quuntity  of  acetouE  acid 

MidfofMd.      -J  formed   in   the   di*,tillation   of  tart;,r,  from   the  pungeul 

■mell  emitted  when  lulphuric  acid  is  poured  on  the  salt 

formed  by  eqmbiaing  the  empyrenmatic  acid  with  potMh> 

f^tomueoui  ft  <  The  pyratiiucous  and  pyraligneous  acids,  being  subjected 

pyroligntouf    ^  freth  experimeDtit,  comported  themselves  like  acetic  acid 

'  tfa*  ■ocilc.        holding  In  wlution  empyreumatic  oil. 

So  nth*  Ut-         The  authors  ba*e  examined  anew  the  acid  of  ants,  which 

*'*'  Mr.  Gehlen  layi  i*  different  from  vinegar  ;  and  they  have 

coufirnied  the  idenlitjr  of  these  two  compounds,  at  the  tame 

time  fchowin'g>  that  the  former  contains  a  little  phosphoric 

aoid  combined  with  an  animal  matter. 

AiMir«N  af         They  conclude  their  paper  with  an  analysis  of  tartar,  or 

eionwrtarur.  tbc  tupertartriti  of  potash.    They  found,  that  1000  parte  of 

this 
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!■  salt,  of  the  finest  quality,  yicliled  by  distilUtion,  excla- 
e  of  the  add  product  und  raal, 

PuredrjcurboDQteof  (lotBsb,  ••••  3  SO  parts 

Tartriteoflime 6 

Sikx !■» 

Alutnine 0-95 

Iron  mi  igled  wilh  maogKneie  •  ■  ■  ■       0*75 


0/t  an  linproefinm  in  the  Manner  of  dividing  Aslronomieat 
Jnilrumeiili.     By  Henbt  C'avbndibb,  Eiq.  K  It.  S.* 


X  HE  great  iiicoDreDience  and  difficult}'  in  the  common  lncon*enr«ir« 
method  uf  dividing  arise  frotn    ihe  danger  of  bruising  the ''"'''""•""'J* 
divisions  \iy  putting  the  point  of  the  compass  into  them,  and  vidrin  ioiitu- 
from  (he  difficulty  of  piacioe  that  point  midway,  between  "«»*»■ 
two  Bcratchw  very  near  together,  without  its  slipping  to- 
wards ooe  of  itiem  ;  and  it  is  this  imperfection  in  Ihe  com- 
moo  proccM,  which  appears  to  liave  deterred  Mr.  Trongli- 
lon  from  using  it,  and  thereby  gave  rise  to  the  ingenious 
method  of  dividing  described   in  the  preceding  part  of  this 
volume  t-  This  induced  me  to  consider,  whether  the  above-  M«bod  of  ™. 
mentioned  ineoiivenience  might  nut  be  removed,   by  uHug  a  "i*^!'"*  **•• 
beam  compass  with  only  one  point,  and  a  microscope  instead 
or  the  other;  and  I   find,    that  in  the  following  maimer  of 
procef  ding,  we  have  no  need  of  ever  setting  the  point  of  the 
compass  into  a  division,  and  consequently,  that  the  great 
objection  to  the  old  method  of  dividing  is  entirely  removed. 

In  this  method  it  is  neeessarj-  to  have  a  convenient  support  Appintut  for 
for  the  beam  compass  :  und  the  follonring  seems  to  mu  to  be  dividinc  aiirv    , 
as  cot.venient  as  any.     Let  C  C  C  (Plate  I.  Fig.  1.)  be  the  ^""^il^i't;!: 
circle  to   be  divided,  BBB  a  frame  resting  steadily  un  its  ed. 
face,  and  made  to  slide  round  on  it  with  an  adJuKting  mo- 
tion to  bring  itto  any  required  point:  dS  is  the  l*eaio  com- 

•  fbibM.  Tnns.  for  iaD9,  p.  221. 


paw,  Iinving  a  point  iiesr  i,  uni)  i  mictfavaptt  m  in»<le  t« 
•liilt'  fruiu  uiii:  end  tn  the  ifthrr.  Tills  Iwum  L'unip8«4  ib  •o)^ 
ported  lit  d,  in  esiicIi  munnar  0f>  to  turu  round  on  this  point 
as  m  ci^tre,  without  slmkc  or  to[t<frlTi|{  ;  iiiid  at  the  end  t  it 
resU  on  uiiolher  support,  which  can  rA<tily  be  lowered,  to  ml 
cither  to  let  the  puini  re»l  on  the  rirdc,  or  to  prevent  iU 

ichiog  it.  It  must  be  obi>t'rv<-iI,  liowpver,  that  as  th* 
dielunce  of  <f  rroib  the  centra  of  the  circle  mast  be  varied, 
Bct'otilinf;  (o  the  muirnitude  of  the  nrcli  to  be  divided,  the 
piece  on  which  d  is  supportwl  lind  bpst  he  niide  to  slide 
nearer  to,  or  further  from,  the  centre;  but  the  frame  must 
lie  mHil<r  to  bear  conMaiilly  aftninst  thr  edge  of  the  circle  to 
be  diiidMl,  so  1  hut  the  di«tanre  oft/  froiD  tJie  centre  »f  this 
circle  thnit  not  alter  by  iilidinK  ihe  fmme. 
.  'HflUinl  oT  Tliiii  being  premiKefl,  ne  »iil  first  consider  the  manner  nf 

•'bT  CO*'  '^'*''''''S  ^y  continued  bisection.  Let  F  andybc  t"w  pointi 
id  Uteciw  pD  tliii  limb,  whicii  are  to  be  Li>ect<?(I  in  9.  Tnke  tb«  di^ 
tancnnf  thn  niicmseope  from  the  puini  iieurly  equal  lo  t1|e 
chord  of/f ,  Bud  place  d  60  that  the  point  niid  the  axi»  of 
the  uiicraecope  eUiiU  both  be  In  the  circle,  in  »liicfa  the  divi- 
atona  ure  to  be  cut.  'I  hen  aiidc  the  fi  utue  B  B  B,  till  tfat 
wire  ol  the  microscope  bisects  the  point  F  ;  and  having  low* 
ered  the  support  at  I,  make  a  faint  HCratch  with  the  pciiit> 

Il«ring  done  thin,  turn  the  bt<iim  ooinpaM  ro^nd  ou  tht 
centre  d  till  the  point  comes  to  D,  nhere  it  muat  rest  on  « 
support  -iimilar  to  thut  at  S;  und  hii\iii^  shd  the  frame  till 
file  wire  of  the  microscope  bisects  the  pointy,  make  another 
fiiint  scratch  with  the  point;  which,  if  the  dibtance  of  the 
microscope  from  the  point  has  been  well  taken,  will  be  very 
nearthe  former  scratch  ;  and  the  point  midway  between  tb«m 
-  Kill  be  the  nccurate  bisection  of  the  arch  ff;  but  it  is  nn- 
neceasary,  and  better  not  to  attempt,  to  place  a  point  b^ 
tween  theae  two  scratches. 

Having  by  these  means  determined  the  bisection  atfi,  we 
must  bisect  the  arches  F  9  and _^^  in  just  the  same  maDner 
as  before,  except  that  the  wire  of  the  microscope  mast  b* 
made  to  bisect  the  interval  between  the  two  faint  scratches 
instead  of  bisecting  a  point. 

It  must  be  observed,  that,  when  the  arch  to  be  bisected  is 
■mall,  U  will  be  necessary  to  use  a  bent  point,  ■■  otherwiaa 


1(  eoold  not  be  bnJught  near  eiioui;li  to  the  axis  of  the  Ini-  M«l 
cm*cope  ;  an<l  then  part  of  the  ravB,  which  form  the  image  J^„'J 
6f  the  object  seeu  by  the  microstoiic,  will  be intereepted  by  nuod 
the  point;  but  I  believe,  that  by  proper  manafrement  thU 
tiiny  be  (tone  without  pither  making  the  point  too  weak,  or 
ntiiking  the  image  indistinct ;  but  if  thia  cannot  be  done,  we 
niiiy  have  M:ouree  to  Mr.  Troughton's  expedient  of  Usect- 
itiS  nil  odd  number  of  contiguous  divisions. 

It  must  be  obserred  too^  thHt,  in  the  bisection*  of  all  the 
arches  of  the  seme  magnitude,  the  posiition  of  the  point  d 
on  the  fralue  remains  unaltered;  but  its  position  roust  be 
ultered  mery  time  the  magnitude  of  the  arch  is  alteii.'d. 

It  is  scarcely  necessary  to  say,  thiit  the  bisections  thus 
mode  are  not  inlende<l  as  the  real  divisions,  butonly  as  marks 
from  whirh  they  are  to  be  cut.  In  order  to  make  the  real 
divUiuns,  llie  miciosi-ope  must  be  placed  near  ihe  point, 
and  the  support  d  must  h<  pkced  so  that  d  i  shall  be  a  tan- 
gent to  the  circle  at  J,  The  wire  of  the  microscope  must 
then  be  made  to  bisect  one  of  these  marks,  and  a  point  or 
division  cut  with  the  point,  and  the  process  continued  till 
the  divisions  are  all  made. 

It  is  plain  that  in  this  way,  without  some  farther  precau- 
tion, we  must  depend  on  the  microscope  not  altering  its 
position  in  respect  of  the  point  during  the  operation;  for 
whioh  reason  I  should  prefer  placing  the  axis  of  the  micro- 
scope at  exactly  the  same  distance  from  the  centre  of  motion 
H,  as  the  point;  but  removed  from  it  sideways,  by  nearly  the 
wmidiaineter  of  the  object  glass;  so  that  having  made  the 
division,  we  may  move  the  beam  compass  till  the  division 
conies  within  the  6eld  of  the  microscope,  and  then  see  whe- 
ther it  is  bisected  by  the  wire,  and  consequeutly  see  whether 
the  microscope  has  altered  its  place. 

In  the  operation  of  bisection,  as  above  described,  it  may 
be  observed,  that,  if  the  two  scratches  are  placed  so  near 
together,  that  in  making  the  second  the  point  of  the  com- 
pass runs  into  the  burr  raised  by  the  tirst,  there  seems  to  be 
some  danger,  that  the  point  may  be  a  little  deflected  from 
its  true  course;  though  in  Bird's  account  of  his  method,  I 
du  not  find  that  he  apprehends  any  incoovenience  from  it. 
_One  way  of  obviating  this  inconvenience,  if  it  does  exist, 
OL.  XXVI Ma»,  1810.  E  would 
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XmIiiw)  uf  h*-  wtiild  he  t(i  (ft  th<:  h«aiii  cootpaM  not  bd  eurlly  to  tbe 
true  length,  as  ilwt  one  wrntch  would  run  iiilo  lUc  bar  of 

ii'tlie  Atlier;  but  m  this  would  make  it  more  didicutt  to 
judge  nf  the  true  [loiiit  of  tiixcction,  perbapi  it  cnif^t  b« 
hrttvr  to  ninke  oar  scratrh  evii'iid  from  Uie  circle  totrftrrfi 
tli-centrc.«nd  t lie  otiier  from  it. 

It  i«  cit'dr,  lliiit  ihp  imtirenrc  of  h  rirde  cannot, be  di- 
vided todpirrccs.  withniK  irlscctiunandquinqneBectioi):  and 
Id*  not  know  wlictliiTOiir  artisiB  liavp  nn-ourHc  lolhi^-oiw- 
ration.  or  wlirther  ibr\  tivoid  it  by  kome  i-ontiivunce  kimilur 
1o  Birtl'i'.  nuHii-iy,  tliut  of  Ujini;  down  un  urrh  (■u{>iible  of 
continued  bisection  ;  Imtiftlit'  method  of  i)uiiir|ii(.'scclioiiu 
prrfvrrrJ,  it  may  bi-  jierfornied  by  «itiier  of  the  three  fol' 
Inwiti);  TDFthixlH  ; 

li-       Fini  method-     Lrt  am    (Fi:;.  2j  be  the  arch  to  be  quin- 

'"' qoeRwted.  Open  the  b«>ani  cnmiuss  to  the  chard  of  our 
fifth  of  thin  nrcb;  brtn^;  the  micrnKcnpe  lo  a,  and  with  tlie 
point  Rixke  the  ncriitchy;  then  briujf  tlie  microscope  to/i 
and  draw  the  scratch  f,  siid  in  the  »unie  manner  ?nake  tiie 
(cratchiv  </ anil  i.  Then  turn  the  beam  conipuK  hull' routiH, 
and  liaviu^  brought  liie  miiroscope  to  «,  inukc  the  iicralqh 
0;  andi  prorvt.'din);  a*  before,  lUHkr  the  scrolcbet  3,  >,  atid  f. 
1  hen  the  true  posilinn  of  the  first  ({iiiiiqu ejection  will  be  be- 
tween b  und  fi,  diatunt  from  ^  by  one  til'lh  of  b  B;  and  the 
■ccond  will  be  diislniit  from  S  by  two  tilths  ofrfS,  and  soon. 
'Iben,  in  eubdividiiig  these  arches,  and  striking  the  true 
divhions,  the  wire  of  the  microscope,  instead  of  biatctin);  tbe 
'interval  between  tbe  two  scratches,  must  be  brought  four 
,  times  Dearer  to  0  than  to  h-  Itut  in  order  (o  avoid  the 
ctuifusion,  which  would  ntherwtM'  proceed  from  this,  it  will 
be  necesMry  to  place  marks  on  the  limb  opposite  to  all  4bo*e 
divisions,  in  which  the  interval  of  the  scralchrs  is  not  to  be 
Lisi'Cted,  dhowing  in  what  prnponion  they  are  to  be  divided  ; 
and  these  marks  tihouUl  be  placed  so  lu  to  be  visible  through 
the  microsco{)e,  at  the  sume  time  us  iht  scratches.  Perbaps, 
.  tlie  best  way  of  foraiinj^  tbe»e  marks  uotilil  be  to  make  dots  < 
with  the   point  of  the.beilin   eotnpuKii  contiguous  to   that 

«  scratch  whioh  the  wire  is  (o  be  nearest  to,  which  louy  bedune 
.at  the  time  the  scratch  is  drawn, 
.     iVrtu^s  aue^p^rieuced  eye  iiiaj  be  otic  to  place  the  wire 
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in  th«  pr^pirr  manoer,  betweeo  the  too  dcnitchei,  without 
further  BsslAtunce  ;  but  the  moiit  accurate  way  would  be  to 
have  a  niovubte  wire  with  a  micrometer,  in  the  focus  of  the 
miiTOM^upe,  as  tvellata  lixed  one;  arxJ  then  haviug  brought 
the  fixed  wire  to  b,  bring  the  movable  one  to  6,  and  obien^C  , 
the  distance  of  the  two  wirea  by  the  micrometer  ;  then  raijueft 
the  distance  of  the  two  wirei  to  one  fif^h  part  uf  thi«,  and    ' 
Uiuve  (he  Iratne  till  the  movable  wire  tomes  to  f ,  and  tliQD    , 
the  fixed  wire  will  bt:'in  the  proper  position,  that  is  four  titof* 
nearer  to  6  than  to  6. 

It  will   b^  B  ^rcM  convenience,  thnt  the  movable  wire  I 
•hnuld   be   mvde  in  such    manner,   a*  to  be  readily  distill* 
guislied  from  the  fiswi.  wilhuut  the  trouble  of  inoviog  it. 

In  this  milliner  of  |iroci«iling,  I  think  a  cartful  operator 
can  hardly  oiuke  any  niistake:  for  if  he  makes  any  ci>[Ut> 
derable  errour  in  the  disiunce  of  the  movable  wire  from  the 
fixed,  it  will  be  delected  liy  the  tiled  wire  not  appearing  ii 
tile  ri);ht  pofiitioo,  in  respect  of  the  two  acratches ;  and  ae  the ,  ' 
mark  is  seen  through  the  micro«cope  at  the  taiue  time  at 
the  icratche)),  there  is  do  danger  of  bis  mistaking  which 
scrjich  it  is  to  be  nemrest  to,  or  at  what  distance  it  is  te  be 
placed  from  it. 

To  judge  of  the  comparative  accuracy  of  this  method  with  Thii  ncthod 
that  of  bisection,  it   must  be  considered,  that  the  arches  '^"^JtLliJ'' 
»B,0i,  &c.,  though  made  with  the  ume  opening  of  the  tii 
compass,  will  not  be  exactly  alike,  owing  partly  to  irregula- 
rities in  the  brass,  and  partly  to  other  causes.     Let  us  sup- 
pose, therefore,  that  in  dividing  the  arch  u  •  into  live  parts, 
the  beam  compass  is  opened  to  the  exact  length,   but  that 
frooi  the  abovemen boned  irregitlurities  the  arcbes  «0,  0i,  it, 
and  >  9  are  all  too  long  by  the  small  tjuautity  >,  and  that  the 
arches  aj,fe,  t  d,  andd  (are  all  too  short  by  the  same  qnan- 
lily,  which  ia  the  supposition  the  most  unfavourable  of  any 
to  ihc  cKactnets  of  the  operation;  then  the  errour  in  the 
position  of  fS  =  <,    and  the  point  b  errs  4i   in  the  same 
direction,    and    therefore  the  point  assumed    as  the  tniC  I 
point  of  quinqueaection  will  be  at  the  distance  of  _froii»  I 


fi,  ajidliie  errour  in  the  porition  of  thiapMBt  s< 

£2 
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IJy  ihe  Mitip  w«j'  of  renM>niii{;  Ihc  errour  in  the  position  •f 
tlic  point  tiiken  brtwepu  d  niwl  ?  =:  t  X  3}. 

In  trisHTtinf;  the  crroiir  nF  rudi  point  :r  (  X  14'!  ■nd  in 
bi*ectin)f  %\i*  errnur  s;  ■ ;  and  in  quadTiiicctiii^  the  Frrour  «f 
the  middle  point  ~  j  ■. 

It  •ppeors  rhcrcforp,  thot  in  trisertin;;,  thr  ^«atest  emur 
we  are  liobli:  to  diMrs  not  mfrrd  (lint  of  bisection  in  agreat«r 
proportion  thiin  1  hot  of  4  tA  3  j  but  in  i^uinriaeseirling  tlte 
ertour  of  lli<:  two  middle  point*  is  9|  limes  ^renter  thun  in 
lMae<!iiTitf.     ll  must  lir  considered,  howi'vrr,  that  in  the  in*- 
thod  of  continued  biMclion.  the  two  opposite  points  must  be 
fcund  by  quadriicclion  ;  and  Ihc  erroiir  nf  quin<|uebectioa 
eKceedii  tliut  of  qundri section  in  no  greuter  proportion  thiin 
Owl  of  sin  >o  five;  t>o  that  we  nmy  fiiirlv  tiny,  that  if  wo  be- 
gin with  quinquesection,  this  method  of  dividing  ii  not 
^e«t1y  infrriof,  in  (winl  of  accuracy,  to  that  by  continued 
bisertinn. 
1  tneilioil  of         Scfonft mtlhfi.     This  differs  from  the  foregoing,  in  pluc- 
I'dinB  i.y        \„g  dots  er   scrHtches   in   the  true  poitils  of  qiiinquetectien 
I.  "   and  trisection,  before  we  begin  to  subdivide.     For  this  pnr- 

pospf  we  mast  have  a  microscope  placed  as  in  page  49,  fourtli 
per.,  at  the  Hume  distnnce  from  the  centre  of  motion  dm  the 
point  is;  nod   this  microsca[>e  must  be  furnished  wiih  a 
C        '^•4  momble  wire  and  tniiTomeler,  hs  in    page  51  f  and  then 

huriiig  tiTBt  made  llie  fixed  wire  of  thiit   microscope  corres- 
_     pond  exactly  with  the  point,  we  must  draw  the  scratches  t 
and  0,  d  and  >,  be,  as  before,  and  bring  the  fined  wire  to 
the  true  point  of  quinquesection  between  b  and  0,  in  th^ 
manner  directed  in  page  296,  aud  with  (he  point  strike  the 
scratch  or  dot ;  and  if  we  please  we  may,  for  farther  secnrify, 
as  soon  as  this  is  done,  examine,  by  means  of  the  tnovable 
Wire,  whether  this  intermediate  scratch  or  dot  is  well  placed. 
]»nt*fPoF       ^e  advantage  of  this  method  is,  that  when  this  U  dbne, 
ii  me'tiod.     ^„  g,^  rabdiride  and  cut  the  true  divisions,  by  making  tb< 
wire  of  the  ihiCroscope  bisect  the  iiitermediuta  scratches,  in- 
'  fltead  of  lieing  obNged  to  u^e  the  more  troublesome  opets- 
..  tion  of  ,)daciDg  it  in  the  proper   proportion  of  distance  be- 
tween  the  two  extremes. 
disadviin-         ThlnnMhAd-oertaihly  requiraslvas attention  thaivthe  Ai^ 
!«.  \*imer,  and  the  wiiole  seemt  t«  be  attesded  with  considerably 

leu 


1»9  trouble;  but  it  is  not  quite  so  exact,  as  we  are  liable  lo 
the  double  errour  or  placing  the  intermediate  point,  and  of 
■ubdividingit. 

As  in  this  incthgd  ihe  intermediate  points  are  placed  Mj  ^ 
means  of  tlie  aiicTomeier.  lliere  in  no  inconvenience  in  placr,. 
ing  the  extrtinie  scrutciies  b  aud  )3,  &c.>  at  such  a  >i>»-_, , 
Uince  from  each  ottier,  tliat  tli'i-  interinediale  one  s|ialt_, 
be  in  no  danger  of  ruiiniiig  into  the  bur  raised  bj  the  ej^ 
Ireinei.  ^  „. 

Third  mrthod.     Let  a  a   (Fig.  3)  be  the  arch  to  be  i^uin-  aj  meltiod  i 
(juesected  ;  lay  down  ihi-  urclii-i,  a  6,  b  d,  and  d  e,  as  in  the    ^'if'^^^, 
lirst  method ;  then  turn  tlie  beam  com|>a^s  half  round,  and  on, 
lay  donn  (lie  arches  a  $  and  S  S ;   ibei^  without  ulterii)^  the 
frame,  move  the  movable  wire  of  the  microiicupe  lill  it  4s 
four  times  nearer  to  S  than  to  e,  and,  havinjj  Hrst  rubbed  out 
the  foi  mer  scratches,  lay  them  down  again  with  the  compasB 
thus  altered  ;  but  as  this  method  possesses  not  much,  if  an)' 
advantage  over  the  second,  in  point  of  case,  and  is  certainly 
iufcrior  to  it  in  exactness,  it  is  not  worth  while  paying  any 
thing  farther  about  it. 

"It  was  before  na'iil,  p.  46,  that  the  centre  of  motion  of  the  Farther  gen 
beam  compass  is  lo  be  placed,  so  that  the  point  and  axis  of  "'"''"'" 
the  microscope  shall  both  be  in  the  circle  in  which  the  divi-  < 
sions  are  made ;  but  it  is  necessary  to  consider  this  more  nc- 
curalely;  Let  A3  (Fig.  4)  be  the  circle  in  which  the  ,  _  .. 
•cratches  are  to  be  made,  3  ihe  point  of  the  beam  compassi^-  .:..>„in! 
which  we  will  suppose  to  be  eiiactly  in  this  circle,  d  the  ceu^, 
tre  ou  which  it  turns,  and  M  m  the  wire  in  the  focus  of  the 
microscope,  and  let  m  be  thai  point  in  which  it  is  cuj  by  the 
circle  ;  and  let  ui  ^up|iose,  that  this  point  is  not  exactly  in  the 
line  (i  i,  then,  when  the  beam  compass  is  turned  round,  the 
circle  will  cut  the  wire  in  adifll;reot  pointy,  placed  as  much 
one  aide  of  d  i,  a»  m  is  on  the  other,  so  that  if  the  wire  is 
not  perpendicular  to  d  !,  the  arch  set  off  by  the  beam  com- 
pass, ader  being  turned  round,  will  not  be  the  same  as  be- 
fore;  butif  it  is  perpendicular,  there  will  be  no  difference; 
for  wjjich  reason  care  should  hf  (aken  to  make  the  wire  ex- 
actly perpendicular  lo  4  S.  whifh  is  easily  examined  by  ob- 
serving  whether  a  point  appears  to  rmi  along  it,  while  the 
beam  compass  is  turned  a  little  on  its  centre.  It  is  also  ne- 
^-  eessary 


j^  oif  orrtsiifa  isTsAiioilicii  liiitAVKeNn. 

ceuary  to  tmke  care,  that  the  point  i  U  in  the  arc  of  the  cir- 
clet while  the  bisection  ia  obberved  by  the  microscope,  nbich 
may  most  conveniently  be  obtained,  by  placing  a  stop  ou  the 
aopport  on  which  that  end  of  the  beam  compatE  rests.  If 
proper  carci  hftveTCr,  is  taken  in  placing  The  wire  perpendi' 
cuUr,  no  great  nicety  is  required  either  in  this  or  in  the  po- 
uti6n  of  tl. 

Another  thing  to  be  attended  to,  in  making  the  wire  bi!^ect 
two »c ratchet,  it  to  take  care  that  it  biRPcts  them  in  the  part 

I  ^'ST        where  they  cut  thecircic;  for  a*  the  wire  ia  not    perpcn- 
^1^         dicular  to  the  circle,  except  in  very  araall  arches.  It  h  plain, 
that  if  ii  bitiecls  the  »cr«trhee  at  thle  circle,  it  will  not  bisect 
them  at  u  distance  from  it. 

There  are  raaof  particulat-s  in  which  my  dccription  of  the 
apparatus  to  be  employed  will  appear  inconipleie ;  but  at 
there  it  notfain)^  in  it  which  seems  attended  with  difficulty,  I 
thought  it  beat  not  to  enter  farther  into  particulars,  than 
was  necessary  to  explain  the  principle,  and  to  kuve  the  rest 
to  atiy  artist  who  may  choose  to  try  it. 

It  is  difficult  to  form  a  proper  judgment  of  the  conrroi- 
eftctebor  inconveniences  of  this  method,  without  experience; 
but,  as  far  as  I  can  juitge,  it  must  have  muih  advantage, 
both  in  point  of  accurncy  and  ease,  over  thut  of  dividing  by 
the  LOinmon  beam  compasiies;  but  it  very  likely  may  be 

Mr.Troo|li-    thought,  that  Mr.  Troughton'*  rneihod  is  bitter  iban  either. 

tan-i  mwliwl.  WhelheritisorisQOl,  must  be  left  for  determiuulioD  to  ex- 
perience and  the  judgment  of  urtie'^.  'J'hus  much,  however 
may  be  observed,  ttjut  ihis,  us  \tell  as  his,  is  free  from  the 
<£fficutty  "Khd  iDitecur'at;;^  of  Dettlng  the  point  of  acompatt 
eita«tljr  fti  the  c'^ntreef  a  dlvis'^bb.  It  alto  requires  mocfc 
IHtappatiJttii  that)  hh,  tti)d  is  free  from  any  danget  of  ei> 
HAit-,  frtnn  the'  ^Mppitt^  6t  irt^tilaHty  Id  the  motion  of  s 
T«lle  ;  ih'which''reS[iei:t  thistiltthod,  notwithitandtogthfe' 
pYe<^  t'  tit  uted  y  '  im,  is  pit  apt  not  entirely  ftee'ftodt 
otjeetioW;  «nd  ii\M  WiAi'ttflnfe  aytiats  may  be  thought  a  eon- 
sid  rsble  adntniagt;,  ltit'IVte'1'raiti  the  danger  of  mUtakel 
in  coin(>utilig  a  thb!e  of  etrollri,  and-in  adjusting  a  lector 
according  td  the  DuUbehi'of  thaf'tiible. 


h 


IMPROVED    MAI*-TBiF. 


r  *dl^4U* 


Utrsetiplion  iff  a  MachtHf  fiv  ucuriu^  PtrMOjti  attfapting  , 


A  Beg  lea 


t  Beg  leave  to  subiall  to  the  Hociety  of  XrU  ttc  a  >(aa-  Mn'i-in 
fraf,  whieli  I  hii)n.-  will  mett  with  thflir  ii|>prohiitivo-     To  pe,,j  ,| 
tliose  who  live  iii  the  coiiutry  it  it  aevi31rM  lo  «x(iUiit  the 
frequency  of  jietlj'  ilu|irediiliuus  cotumiltrij  ou  ({vrilfii'i,  or- 
chnrdTi,  &v,,  which  are  Bometiives  vi^rv  vexHtiuuii.     Fuvr  f^r-  but  ihi 
tons  would  Ukr  to«ndttngi'r  ihe  life  or  limb  of  the  dejiip^u-.J"*"  "' 
lor  by  setlin^  the  coinmoD  steel  itiun-trap;  yel  it  i«prefutne4' 
there  »r«  hut  few,  who  would  ciot  wkh  lo  dettct  the  iitToH' 
tier.     The  iii»truiB«iit  whieh  I  huve  the  h«iiour  to  Nibinit  1a 
the  SocivV  ■»  i'"^'  tH«  purpOK  ot'  KittvhiiiK  **id  IwMlug  the 
per«oii  without  injury. 

At  the  u^jriculturul  nieelinj^  iit  Wohurn  luit  tummer  nn  Co>itri< 
iojieiiiouB  inveutioii  for  h  siinilur  purpo^  wsis  jjtnduced   by  »MU'ei 
Sir  Thetiphilua  liiddubph;  it  ouimited  of  a  wooden  box,  j^j^ 
coutuining  two  >i|iripp  in  irou  burrt'U.  and  two  diHins  pabs- 
injf  over  mid  round  iheiii ;  «heu  Iltii  wiis  set,  the  chuiiiBwere 
withdraHii  from  round  the  burreU,  and  extended  to  u  cunaiu 
diduiiie.     A  trigger  then  kept  the  trap  from  closing,  th« 
whole  wns  lh«n  covered  over  with  thin  iron  (ilates,  so  that  if 
a  perwn  tet  hi«  foot  on  thestf  plutes  his  lei;  dro|>|icd  into  the 
box,  iiud  the  chains  t:tuscd  round  it  and  held  the  leg;  but 
M  the  box  was  about  three  feet  square  and  a  foot  deep,  it    ' '  ' 
itas  reijuisitc  titut  it  should  at  aeltiugbi.-  let  iniothegroitnd, 
»hi(.'h  would  be  a  work  of  const  d  em  bio  Uibour  ;  and  nhcn  tuocm 
done  it  would  be  difficult  to  dl«pOse  uf  the  stuff  from  the  """"■ 
hulr,  or  locouceut  the  trap  ;  anil  a»  the  whole  appartfus  was 
Cumbersome  and  eniiensive,  ii  appeared  tome  not  to  be  well 
applicable  in  pmctiee. 

■TntMof  ttMlhe.  Art>,  *ol,  XJn'If,  p'.  iKl.    Tht  ilWer  medal  of 
llic  Societ)  wu  vDlcd  10  Mr.  Italniaii  (m  MlMiiMitla>i ,  •  ' 


'^ 


S6  mmOTED  VAV-rtLAT, 

Anathett'm-  I  think  It  right  to  give  liti*  explanation  in  jui>tic«  l«  Sir 

wncpfof  iliB  Th«ophilu«  Biddulph,  from  whom  my  idea  of  the  utility  of 

jfUTytiK,  Miuethinj^  of  the  kind  arose,  as  also  to  ^how  the  Hiffertnce 

between  hia  invention  and  the  trap  1  have  maAc,  which  ti  no 

very  utnple  as  hardly  to  require  explanation.     Wlieii  «ct  it^ 

^H  only  requires,  thut  the  two  keyt  be  withdrawn,  aitd  that  tlic 

^M  trip  be  covered  with  a  few  loose  leaves  ur  mould.     To  the 

^H  trap  1  have  attached  a  piece  of  chain  aad  a  screw  tobeacrew- 

^^L  ed  into  the  ground,  so  as  to  prevent  its  being  carried  away; 

^^K  against  any  person  that  may  be  caught  ench  a  precautioa  j'^ 

^^H>   ^L,  perhap*  unnecessary,  for  any  person  who  is  caught  will  fifMl 

^^m  '  *  j^  the  jawi  of  the  trap  close  «□  fast  on  the  le^,  that  he  cannot 

^^V  dng  the  trap  far  without  great  pain,  and  will  consetjuentty 

^^^  be  glad  to  stand  still,  and  to  call  out  for  relief.  For  the  con^ 

^-  lenience  of  explanation  1  have  apphed  loufflera  to  the  jaws 

.    ,,  of  the  ti'ap,  ao  that  any  person  may  put  in  his  leg  without 

the  least  inconvenience.     I  have  even  tried  it  without,  yet, 

V^  though  void  of  danger,  the  seniiation  is  not  pteasant.     The 

^H  mufller  will  of  course  be  omitted  when  set  for  use,  as  it  is  not 

^^L  then  necessary  to  guard  agunst  a  little  in  convenience,  other' 

^H  wife  tliespringa  might  be  made  weaker.                                  i 

^^  Yownort  ob«<liea|:  bumble  8c»Mt,!flV 

I  ROBERT  SAUIOM: 

A»c™ws™-  p.  S- Permit  me  sjroiigly  to  recommend  to  the  notice  of 
^i^gLl'"ims  the  Society  the  earth-screw  attatlied  to  the  trap,  as  excel; 
■icadilj  In  £e  lent  for  the  purpose  of  fisingany  thing  atea^ilyln  the  eartl^ 
'""  .This  screw  ia  far  superior  to  the  common  wfiy  of  driving  aq 

iron  point  or  stake  therein, 
varj ciefiil  oa  1  have  employed  it  for  Mveml  yeara  in  ^zing  croas-stavq 
vaiwut  occa  ^^  other  surveying  iiutmucnts  with  great  advantage.  T^ 
very  act  of  driving  a  apiked  inatrument  into  ,the  earth  leevea 
it  loose  with  spnie  play  ormorement,  which  prevents  itfrxtn) 
being  cwaily  lecuretl ;  but  wUtt  a  screw  of  this  kind  at  thji 
bottom  of  the  instrumeut  it  is  firmly  fixed  in  the  groiw^ 
and  a  turn  of  the  screw  will  again  fix  it,  if  it  should  by  nnf 
means  be  moved  or  luoaened.  ~  It  may  also  be  «cc«wed  into 
the  gronud  with  any  inslroment  upon  it,  which  would  be 
spoiled  by  the  act  of  druting  it  in. 

Deteripiia» 


t 


iMPntvr.D  MAS-Ta*p. 


Deuripl'wH  of  Mr.  Salmon'i  Man-trap,  lofiich  detains  the  Of- 
fender, Kltkout  iiijuriHg  or  fHuinin;  him.     See  plaie  II, 


n  tlie  fore-groiiiiil  af  Plate  \\  is  a  ^ 
■nuthiue.     F,g.  I,  A  B  C  is  a  fmtne  '^ 
18  iiichn  Bquarc ;  it  Iihs  an  vye  yvo- 
K  a  short  cluiiii,  the  other  mid  of 
iwu  separately  at  D. 


yhe  principal  figure  I 
perspL-ctive  vifiv  ol'  this 
uF  wrought  irpri,  about  ] 
ji'tling  from  it  to  rei-eiv 
which  >»  faileiiril  lo  nii  iron  scruw,  : 
SL'rewetl  into  the  «atth  by  the  kt-y  or  huiiLlk'  E  ;  thi; 
isubout  l-tiiicbezi  loii^,  and,  when  BLTewed  inlu  liiirJ  grgunJ, 
will  hold  no  lW[nly,  that  there  lii  do  danger  ol'  its  lieiij);  druwu 
out,  even  by  two  or  three  men,  arid  havinij  a  smull  square 
«nd,  it  cannot  be  turned  without  the  key  or  handle  £;  &o 
tUut  an  offoudcr  would  hiid  it  exireiuely  difficult  to  remove 
the  trap:  t/eg  are  two  iron  frumes  luoviti;;  on  ceutres  ia 
tilt  fruine  A  B  C ;  these  frames  liai'e  a  eoustutit  tendency  to 
close  tou;ether,  by  meatid  of  two  springs,  p  p,  liKed  in  the 
fruioe  A  8,  and  acting  agninst  pins  iirojectUij;  from  the  up- 
rij;ht  sides  of  the  movi'able  frame  e  e;  kk  are  twosinalliroii 
rodb  jointed  to  the  upper  rod  of  the  movable  frame  g,  and 
passing  through  small  locks,  //,  fixed  Xa  the  other  IVameyi 
These  locks  contain  clicks  which  are  pressed  by  aprinj^a  iatu 
ibe  teeth,  as  may  be  seen  upon  the  rods  k  k,  so  as  to  prevent 
the  two  han/g  from  being  dravvn  asunder  when  they  haie 
been  closed  by  means  of  the  Kpriugspp.  The  iulernulm^ 
chiiiiism  of  the  locks  ii  explained  by  tigures  -2,  3,  on  >  larger 
scale  ut'LM,  iu  the  ttuuie  plute;  one  side  of  ihe  lock  i»  sup- 
posed to  be  removed  to  exhibit  its  interior  piirts,  where  k  re- 
presents  the  rack,  or  tliut  part  of  the  ro<J  which  ia  cut  into 
^cvth,  r  is  the  click,  which  engages  the  teeth  of  the  rsch, 
and  prevents  its  being  drawn  through  the  lack ;  the  click  is 
pressed  against  the  teeth  of  the  raik  by  a  spring,  which  i* 
bluinly  aeea  in  the  figures  ;  the  lucks  are  attached  to  the  ends 
■of  the  bur/of  the  movable  frame,  by  the  bar  passing  throagih 
e  locks,  and  when  the  lids  are  rivetted  on  it  is  conBned  in 
ch  a  manner  that  it  «ai;iiot  he  got  out.  But  as  it  is  nc- 
sary  tu  open  the  \»ui-/g,  aud  ilraw  the  clicks  back  from 
e  teeth  of  the  racks,  Mr.  Salmon  lias  contrived  two  dil'< 
ferent 


■J  gp- 1  "-^1 

g'  COMMOPIOtJS  rio^»r.»  VVITH  EAMnEN  WALL*. 

ferent  melbod>  of  accompUslinfi  t,lii5  objecU    Figure  3,  M^ 
i*  that  which  IB  uhP«I  ill  ilif  tiioJel  left  at  the  Soiiely's  Re-' 
po»itorj-.  A  smnll  'k'-y  orsor**  S  is  pnt  down  through  «  hole 
-  in  the  lid  of  the  lock,  and  is  leceive.l  into  a  hole  lap|>ed  with 

_•  Mrew  in  the  tlkk  ;  \>y  f  urniug  the  screw  it  lift*  the  cUck 
out  of  the  teeth  of  (he  rack ;  so  tliat  ihe  moving  frume*/* 
can  be  opened  «p*rt  from  each  other,  till  they  lie  flat  upon 
ihe  frume  A  B.  The  Iron  crota  m  is  then  put  between  the 
two  rods/g.  tiie  screws  S  of  the  two  luclts  are  to  be  with- 
«lr»wn  from  the  lotks,  and  the  trap  is  u-i  for  u»e.  If  »D  of- 
fender should  place  hi»  fool  within  the  square  of  the  frame, 
bf  would  tread  down  the  crosit  m,  aad  h&viug  thus  removed 
ihe  obstruction,  the  two  frames  eft  gam  cloted  toi;nher  by 
the  springs  jip,  so  that  the  bars /if  enclose  his  leg,  sa^  t)ie 
clicks  in  the  lockv  prevent  the  burs  being  opened  without 
the  screws  S.  In  some  of  the  muchlnes  which  Mr.  Salmau 
has  made  »ince  the  tuudel  was  depobiltd  with  the  Society, 
the  locks  are  made  like  figure  1,  L,  where  a  common  Itej  is 
to  be  iiitrodueed,  and,  when  turned  round,  catches  the  tttil  of 
the  click  ;  it  ma^  have  wards  to  prevent  the  using  of  a  iailse 
key,  though  no  wards  are  shown  in  the  plate. 

Part  of  the  screw  D  for  securing  the  trap  from  being  citw 
ricd  away  by  depredators,  is  shown  on  a  larger  scale  at  N.'ili 
©rder  that  the  peculiar  form  of  its  threads  may  be  tetter 
seen,  which  lis  it  Hrroly  in  the  earth.  Such  screws  wou)d 
be  very  serviceable  in  fastening  horses  at  grass,  &c. 


Meikad  ^f  muHhitlmg  eommodiotu  Houset  with  E»rth^ 
W^h.    fig  Mr.  RoBBiiT  Salmok,  o/  WobtiTn*. 

Dear  Sis, 

BtUdiof         XjLaVING  for  some  years  past  practised  at  this  place  the 
houKi  with      ^  ^  pj^^  ^f  coustructiog  wullt  with  enrlh ;  and  bariag  ta 


I  _„. ....„,    „ 

^BAisequeiiCF  been  several  timci,  both  publictj  and  prii'ntely, 

Hp^^M  on  tucouiitiuniciiti-  my  oltaervation^  thereoD;   I  have 

Hiteen  leil  tocoosider,  that  the  be*t  mode  of  generally  com- 

tn'unic8tiii|{  itlijt  I  ktiow  on  (he  fculiject  would  be  ihrou^h 

the  mediimi  of  ihe  Society  of  Ait »  !tc.    1  li«ve  accordingly, 

by  Ihe  waggon,  rorttiirded  a  I'Hse  cootuiniiig  a  model  of  my 

IVaiDei)  and  apparatus  fur  perforioiiig  Ihe  work,  with  every 

particultir  iu  iny  power  to  give,  for  th?  iuforuiutiun  nf  any 

persons  iiicliueil  to  build  iu  that  way ;   and  they  will,  1  hope, 

be  round  worthy  a  place  iu  the  collection  o(  llie  Society. 

To  such  us  iniiv  be  inclined  lo  see  specimens  of  lhi»  work,  J""!  "*" 
<  ■  1       '  -...,.  ,         Londan. 

and  muy  »ot  li»ve  ati  opportunity  of  guin(;  fur  distuitt  from 

London,  1  cun  recommend  a  haute  und  otlier  works  builtf 

auil  some  of  thein  iuhabited  by  my  brotiier,  Mr.  Willinni' 

Salmon.  Builder,  at  Henley  Hill,  near  Burnet,  UetU.        ''" 

^l  1  baie  the  honour  to  be,  // 

The  Society'i  and  your  iROit  obedient  servHnt,     ^  *  . 
ROBEBT  SALMON.' 

fintriptlim.  of  the  Engraving  of  Mr.  Salmoa't  Method  »f 

tbuUding  PM  or  KaTiktn  IfaiU. 
>',"  1R(C.  4  of  plate  H  ii  a  pempedive  view  of  the  apparatus  nr  r»pl«niiiM 
noulds,  in  which  the  earths  nre  r.mmed  to  form  a  wall.  "'*'''''* 
The  mould  consisti  of  two  long  planks  F/,  twelve  feet  loufr, 
twenty  inches  brodd,  and  one  inch  lliitk,  each  made  in  two 
breadths;  they  are  siren  gtlieued  by  several  pii;res  of  wood 
lied  across  them.  HoIm  are  made  through  ihege  piecn 
wood  at  top  and  bottom,  to  reieive  iron  holla,  which  hold 
le  two  bourdt  parallel  to  euch  other,  fourteen  or  sixteen 
inches  asunder,  which  is  tlie  thicknesH  of  the  wall  intended 
lo  be  formed  between  them.  The  boltn  huve  a  large  bead 
mt  one  end,  and  a  key  [lasses  through  the  other,  to  keep  the 
planks  together.  When  a  wull  is  to  be  built,  the  foundation 
i«  laid  in  brickwork,  which  is  mrrii^d  about  nine  inches 
•bove  the  ground,  upon  this  brit  Vwork  the  planks  are  placed 
uid  boiled  together.  1  wo  boards,  like  that  shown  at  G.  are 
placed  between  the  planks  ut  the  ends,  to  form  the  ends  of 
^e  mould  1  these  bojrd*  are  fituccd  between  the  two  bolti 


gQ  COMMODIOt'S.HOCset  WI^H  EARTBEN  WILLI.  ' 

ExpUnitlMof  ff  8,  vhich  are  leen  close  together  at  the  end  of  tht  inouldit 
,^^>te.         j^^j  gjpi,(.|j  fasiby  thai  means;  the  earth  is  now  to  be  ram- 

^■le>l  uibL-tween  the  moiildk.  hy  theiamtOL-r  nith  un  iron  head 
X.  When  the  ihohU  is  filled  with  earth  and  weii  rammed 
down,  the  keys  nre  to  ht^  t;iken  out  of  the  botu,  and  the 
bolts  dmwn  out :  tlii-  plankn  are  then  removed,  and  put  to- 
logether  again,  a  leii^i  further  upon  the  wall,  the  bolta  at 
the  end  being  pot  through  the  holea  left  in  the  wall.  Only 
«ne  of  the  end  boards  is  now  put  in,  and  the  ramming  pro- 
ceeds a*  before.  In  thi^  manner  straight  walls  may  be  built 
',.fii  any  length,  and  when  the  lower  coune  is  finished,  then 
the  mould  may  be  taVen  to  pieces,  and  put  together  again 
upon  thut  course;  the  lower  bolts  of  the  frame  bein^  put 
through  the  bolt  holea,  which  the  upper  bolls  made  in  the 
wiill  at  the  first  operation,  to  insure  that  the  upper  part  of 
ihewnllisin  the  sume  place,  and  exactly  over  the  lower. 
Whrn  B  wall  is  to  be  built  thinner  than  usual,  a  block  of 
Wood  muni  be  placed  under  the  heud  of  each  bolt,  so  as  to 
diminiah  the  space  belween  the  planks, 
^'hen  the  an^'le  wails  of  buildings  are  to  be  made,  thetp- 
jwralus  is  put  togt  llrer,  qp  shown  in  the  plate  ;  four  «f  the 
^an1is  are  put  tDgetber  fo  lonn  a  right-angled  mould ;  one 
cDd  of  each  of  the  platiki  F  and  H  is  furnislied  with  double 
_  .  ^bolts,  the  other  eoda  have  each  two  eyebolts  fixed  into  them, 
^1^  a,  .  Bs  shown  separately  at  6  d ;  then  n  boU  w  connects  the  two 
mould?,  BO  as  to  form  a  hinge ;  the  pliinkn  ore  kept  together 
to  as  to  be  perpendicular  to  each  other,  by  a  long  iron  rod 
K,  hooked  into  eyebolts  fixed  ir>  tiie  planks.  The  ouUide 
fAftnks  6f  the  mould  are  joined  together  in  B  difTermt  man-' 
iftV,  see  fig.  5,  that  of  one  frame  being  longer  than  that  of 
the  other,  and  has  two  pair  of  holes '  through  its  end  O,  to 
rt>c^v«  the  bolts  (  (,  which  are  fastened  to  the  ends  of  the' 
other  shorter  pUnk,  and  the  keys  are  put  through  the'ends' 
of  tHe  bolts,  to  secure  the  planks  together;  tk  piece  of  wood 
P  is  occasionally  placed  between  the  eud  of  the  short  ptank 
and  the  side  of  the  other,  to  increase  the  space  between  tbe- 
planks,  to  make  a  thicker  wall,  the  two  bolls  at  the  ^nd  of 
the  piftuk  being  received  into  the  notches  in  the  piece  of 
i>oo<d,  and  the>e  boTts  are  then  put  through  the  holes  Z2  of 
the  long  plank.     In  building  (he  angle  wall,  it  is  necessary. 

that 
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HVbt  be  over  one  kuQtber,  but  arranged  hi  the  same  Tnanner 
■dl  the  joint!  of  brickwork ;  this  is  nccompliahed-by  makin* 
the  lower  course  of  wall  upon  the  brickwork  only  half  the 
len^h  of  the  mould;  which  ia  done  by  placing  the  end  board 
G  of  the  mould  in  the  middle  of  it.  The  ne^l  coarse  over 
this  la  to  be  made  the  whole  length  of  the  mould,  the  next 
one  only  half,  and  so  on,  a«  shown  in  the  figure. 

The  model  of  the  frame  in  possession  o(  the  Societj-  is 
made  to  a  scale  of  an  inch  to  a  foot.  The  fmrne  at  large 
is  made  oF  1)-  inch  desi,  ploughed  and  tongued  together; 
the  bolts  and  pins  or  keys  of  iron,  as  are  also  the  plates  on 
the  lioles  in  the  sidc-s  of  the  frame.  These  plates  are  put 
to  prevent  the  keys  from  cutting  into  tlic  wood,  and  the 
holen  from  gullin);  and  wearinf;. 

This  sort  of  mouM  is  calculated  fur  itiakin;*  walls  either  M< 
fourteen  or  sixteen  inclies  thick,  and  the  model  (or  per- '"' 
spective  view  of  it  in  the  distance  of  plate  llj  shows  how 
the  mould  is  to  be  applied  for  making  the  corner  of  a  build- 
ing of  the  sixteen  inch  wall;  the  same  moulds  may  be  up- 
plied  for  a  foorteen  inch  wall,//belns  the  outer  sides,  F  H 
the  inner  sides.  When  employed  for  straight  walls,  or 
making  good  between  the  corners  of  buildings,  the  two  re- 
turns of  the  frames  are  used  in  pairs,  //&ni  F  H  make  two 
•ets  of  frames.  The  bonrd  marked  G  must  be  of  width 
equal  to  the  thickness  of  the  walls  to  be  made,  and  is  for 
the  pur]JOse  of  stnpping  the  eiirtb,  and  making  ends  or 
jniobs  to  doors  or  windows,  or  wherever  wanted.  The  piece 
of  wood  P  is  two  inches  thick,  nnd  is  for  the  porpose  of 
making  out  the  external  sides  of  the  moulds,  from  a  four- 
teen inch  to  a  sixteen  inch  wall :  by  introducing  this  piece 
between  the  two  sides  ff,  and  pulling  the  fixed  iron  pins 
in  the  outer  holes  Z  Z,  and  taking  away  the  blocks  under 
the  heads  of  the  outer  bolts,  the  sides  of  the  frame  will  then 
be  sixteen  inches,  as  under,  ond  thereby  adapted  for  a  six- 
teen inch  wall.  Fig.  E  are  pieces  of  wood  about  I-^inch 
square,  and  cut  to  the  length  of  the  thickness  of  the  wall, 
and  are  for  gauges  to  be  applied  on  the  top  of  the  bolt, 
to  keep  the  keys  from  drawing  the  tides  too  eliue  toge- 
Uier.  --     ^' 

1b 
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, Id  li^iciniiinq  the  wull,  tome  of  ihrm  nrr  iii'rM>Mry  at  lb* 

I  *""^j]5'"''^  bottciB,  thf  more  firmly  lo  mppori  ihc  IVumi-  «u  llic  bridf 
or  ■tone  w*rk.  They  ure  tb«n  workeil  inlo  lli«  wull.  Mid. 
»ttvt  tlic  frame  it  taken  down,  driven  out.  Aftrr  the  fintt 
KAUfHe,  ihtf  are  only  nevcMvy  tv  ihe  to^  iroiiB,  Hiid  nuiy  br 
taken  out  ■*  m>ou  hi  the  enrtli  \t  raipmvd  up  iirur  tl>em.  ■« 
that  no  halet  are  left  in  the  upper  cour«e*  of  the  wail,  niwe 
than  the  bolt  holea. 

When  tbcM  frames  are  naef^  one  side  is  pinci-d  in  kiicli  a 
direction,  that  the  front  or  i^nd  may  lie  n-quiied  to  be  taken 
away,  and  theu  by  mean*  of  the  aiiifuliir  iron  brace  K.  the 
other  return  is  sure  to  stund  at  vighl  unifies  with  the  lirst. 
Care  should  then  lie  taken,  in  the  Brat  rouri^e,  tn  »et  the 
Hde«  level,  that  being  doae,  the  other  upper  cour^rs,  from 
the  unlure  of  the  framfs,  and  manner  of  uiing  them,  mutt 
of  coiiriiie  come  upright  and  level  nilhoul  any  particular 
care,  nnd  a  wait  properly  be^un  eaiinot  well  get  wrong. 
After  the  first  course  of  a  building  it>  done,  the  tnouUU 
•liould  be  luuved  to  aDothcr,  aad  so  ou  till  all  tlu*  onurKi 
are  up,  aud  us  tlie  top  holes  of  each  preceding  course  Wcotne 
the  bottom  holes  in  the  Buc(;eeding  onci>,  no  difficulty  will 
befouud  io  tixing  the  mould  after  the  lint  coucte  i«pri>pcrly 
done. 

I'ig.  6  shows  till!  iron  pin  and  B'a|>le»  that  keep  the  inter- 
nal angle  of  the  frame  together.  K,  fig.  i,  in  an  irou  st^ 
to  set  the  returns  at  ri^ht  angles.  This  ia  aoly  wanted 
where  other  means  of  itettiDg  the  building  iiquaie  U  not  to 
be  obtained. 

Having  deacribed  the  frame,  tnd  means  of  ipplying  it 
generally,  it  may  be  necesaary  to  observe  the  following  par- 
ticulars in  the  ptoceds.  Having  carried  one  course  round 
the  building,  it  frecjuenlly  happens  that  the  lop  thereof  be- 
comes too  dry  to  attach  to  the  n^xt  succeeding  course;  and 
therefore  it  is  adviMble,  that,  as  boon  as  the  frHine  is  aet  for 
.the  succeed  log  course,  a  smaU  <)uaniity  of  thick  grout, 
composed  of  |  lime,  and  }  earth,  be  poured  on  the  top  of 
each  course,  immediutely  before  t])e  tirtit  Jayer  of  earth  >> 
put  in.  A  very  small  quantity  is  aufiicient,  and  will  add 
touch  to  the  strength  of  the  work,  by  cementing  thecoutl* 
well  t«g<tber  ut  the  joints.     The  workman  should  also,  with 

the 
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tht  corner  of  his  raniTRrr,  in  mmmini;  home  to  the  u 
juiiils,  tut  down  a  little  of  that  part  of  the  wall,  up  to 
which  he  worLa;  this  will  make  the  upright  joints  key  to^^o 
th«r,  Biid  unite  in  a  solid  manner.  Having  thus  pr(»ceeded 
and  ifot  up  the  wtills,  th«  next  thing  will  be  to  stop  the  bolt 
hole«,  with  mortar  uiudc  ^  hme  and  |  earth  the  same  as  the 
wall. 

The  earth  proper  for  this  work  should  be  neither  sand  nor  fmh  proper 
cla,y,  but  partaking  of  both.  Clay  is  particuluriy  objeclioa*  ^'>'  '**  P"** 
nble,  BB  is  dUo  chulk,  or  calcareous  earth  of  any  sort.  Sand 
is  dIm)  not  proper,  unless  sccoLnjianted  with  some  biadiof; 
(juality  :  the  bolder  and  coarser  the  sort  of  earth  the  better. 
When  used,  it  should  retain  no  marc  moisture  than  just  to 
make  it  adhere  together,  under  the  prexsure  of  the  thumb 
and  liiigtir.  Notwithstaitding  earths  bordering  on  sand  ap- 
pear to  make  the  strongest  wnrk,  nevertheless  good  earth* 
may  often  be  found  in  parts  tliat  do  not  abound  with  sand. 
Thoie  that  ubouad  with  a  mixture  of  grit  or  tine  gravel  are 
generally  the  best.  Having  provided  proper  earth,  as  much 
sbonld  be  put  in  each  layer  as  to  form  about  au  inch  and 
half  when  compressed  by  ramming. 

The  rammer  X  should  i 
wide  on  the  edge,  in  order  tl 

press  every  part  of  the  earth,  which  a  flat  rammer  would 
not  do  so  well. 

In  making  the  wulls,  about  three  inches  in  thickness  of  Composiiiom 
loose  earth  should  be  put  in  eaeh  course,  which  done,  the  <*  ">«  *»"■ 
■ame,  by  means  of  a  trowel  made  for  the  purpose,  is  drawn 
back  and  cleared  from  the  face  of  the  wall,  and  the  space 
(hen  tilled  up  with  the  facing  campftsition,  forming  on  an 
average  about  one  inch  in  thickness ;  the  whole  then  is  firmly 
rammed,  (in  which,  and  properly  preparing  the  faciAg 
■tulf,  much  depends  the  perfection  of  the  work,)  till  it  ii 
ijuite  hard,  when  it  will  be  compressed  to  about  one  ioch 
and  a  lialf  in  thickness.  The  common  facing  stuff  is  com- 
posed of  lime  one  part,  and  eartii,  the  same  sort  as  used  for 
walling,  three  parts.  The  lime  and  earth  mixed  and  slacked 
together,  the  same  as  for  mortar.  The  more  it  is  slacked 
and  wetted  the  better,  provided  time  can  be  allowed  for  it 
again  to  dry  and  puUeriie,  su  as  to  be  lit  for  ramming.  The 

better 


:  be  more  than  half  an  inch  The  t 
'  L  may  more  forcibly  c 


1>etter  sort  of  facing  (tuff  may  hate  %  imall  quantity  morfc 
of  lime  in  It, 
Foasid&tion.  ~ ,  The  foundation  should  be  of  bricic  of  stofie,  co^iM  up 
nine  inches  above  the  gpround ;  and  if  a  plinth  is  to  be  8bo#ft, 
then  one  course  above  the  same  should  be  of  bficf:  ot  stofn^* 
to  prevent  the  water  that  might  lodge  on  th«  plinth  fir6fti 
damilgiug  the  earth  wall, 
lesssn  far  The  proper  seoson  for  peribrming  this  work  is  any  time 

'"         that  the  earth  is  to  be  procured  sufficiently  dry  for  the  pui^ 
pose;  the.more  early  in  the  season  the  better,  in  order  to 
give  it  time  to  dry  before  finishing,  or  if  late  it  wonld  be  ad« 
visable  not  to  finish  till  the  year  ofter  it  is  built. 
Windows  and      Mindows  and  doors  may  be  left  in  the  walls, whefever 
**•"•  wanted,  by  fixing  the  head  of  the  moulds  and  carrying  up 

quoins  to  form  the  same :  in  erecting  which  some  bond  tim- 
ber should  be  laid  in  coarse  mortar  and  rammed  in  with  the 
earth.    Lintels  may  nho  be  laid  at  the  proper  height.    This 
method  is  cheapest,  where  only  one  window  or  door  of  a  si^e 
is  wanted,  but  if  many,  the  readiest  way  wonld  be  to  make 
some  rough  frames  of  boards  of  width  equal  to  the  thickne« 
of  the  walls,  and  place  them  in  the  situation  of  the  windows 
and  doors.    When  done  the  earth  is  rammed  op  to  them,, 
laying  bond  timber  at  the  sides  and  lintels  over  them.     In 
both  cases  the  windows  and  door  frames  are  to  be  put  in 
their  places,  and  fastened  to  the  bond  timber,  af^er  the  wall 
is  up.    The  bond  timber,  lintel,  and  plates,  should  be  kept 
as  thin  as  possible,  in  order  to  prevent  afiy  disagreement 
between  the  earth  and  timber  in  the  shrinking  or  drying  of 
the  same.     The  bond  timber  about  4  inches  by  14^;  floor  or 
wall  plates  6  Inches  by  2 ;  lintels  abi»ut  4'  inches  thick ;  and 
it  may  be  worthy  of  notice,  that  any  slabs  or  rough  staff  may 
be  used,  the  eurth  being  sure  to  ram  close  to  it  and  keep  it 
in  place. 
Fln^hing  of         For  common  cottages,  when  the  whole  of  the  walls  ore  up 
o   inary  wo      ^^^^  covered  in,  the  holes  should  he  stopped  with  verj'  coarse 
mortar,  made  the  sanio  as  the  facinjj  stuff,  but  used  wetter, 
and  the  wall  then  lime-washed  over  with  lime  and  sharp 
sand,  which  should  be  made  up  in  small  quantites  and  used 
while  hot.     This  uiav  readily  be  done  bv  adding:  a  knob  of 
lii^ie  and  »and  a  little  at  a  time  as  it  i^^  used. 

For 
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For  better  kind  of  cottages  the  better  sort  of  facing  stuff  finishing  of 
may  be  used,  and  then,  as  before,  the  whole  lime-whited ;  or  ^^^  ^ 
if  it  be  requirt^d  to  make  the  fimshins:  as  perfect  as  possible, 
the  following  is  the  best  mode,  viz,  with  water  and  a  brush 
thoroughly  wet  and  soak  the  face  of  the  wall  for  two  or  three 
yards  in  superficies  at  a  time;  all  which  part,  during  th« 
said  wetting,  should  be  continually  rubbed  and  worked  about 
with  a  hand  float,  till  such  time  the  face  is  rubbed  stnooth 
and  even,  by  which  the  facing  composition  will  so  waj^h  up 
as  to  become  a  pleasant  regular  colour,  the  face  smooth  and 
hard  when  dry,  and  not  liable  to  scule  off  as  a  coat  ol  plas- 
tering would  do.  This  6nishing  will  be  still  improved  by  a 
small  quantity  orii  me  being  pot  into  the  water  used  for  soak- 
ing the  face  :  and  if,  after  the  wall  is  well  soaked  and  rub* 
bed,  as  abovementionedy  there  be  thrown  thereou  with  a 
brush  some  lime  and  sand,  (such  as  is  used  for  liine*whiting,) 
and  this  also  worked  into  the  face;  the  face  wiH  then  be* 
come  as  perfect  and  hard  as  stucco. 

Having  explained  tlie  frames  as  constructed  by  me  for 
performing  earth  walling,  as  also  the  marnier  of  finishing  it, 
I  beg  leave  to  lay  before  the  Society  some  observations  on 
these,  compared  with  the  original  French  means  and  man- 
ner of  performing  the  same,  as  described  in  the  first  volume 
of  Communications  to  the  Board  of  Agriculture. 

The  sides  of  the  frames,  as  formerly  constructed,  were  OnginslFreBsk 
supported  on  joists  or  cross  pieces  of  timber,  which  pieces 
were  cut  into  the  top  of  each  course  of  walling.  The  sides 
were  then  kept  together  by  upright  timbers  framed  into  the 
cross  pieces  or  joists,  and  the  tops  of  the  upright  pieces  were 
wristed  and  held  together  by  ropes  going  across  the  frame 
from  one  side  to  the  other.  In  consequence  of  this  con"  Its  InconveoW 
struction,  by  experience  1  found  much  labour  was  lost  in  ^"^••* 
cutting  the  channels  to  lay  the  cross  pieces  in.  These  chan- 
nels, after  the  buildings  were  up,  took  labour  and  materials 
to  fill  them  in,  and  rendered  the  walls  less  strong.  Also  the 
difficulty  of  getting  the  frame  rightly  placed  every  time  it 
was  moved,  and  the  elasticity  of  the  rope  across  the  top, 
•made  the  whole  very  imperfect,  so  much  so  that  all  work 
done  in  that  manner  was  untrue  and  unsound  ;  as  the  rope, 
however  tight  it  might  be  strained,  would  yield  to  a  certahi 
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d*T{ree.  The  labour  of  moving  wai  great,  &nd  when  the 
flames  were  Dtl,  till'  (•ru!iHri))>e»  and  uprigliU  abOTe  the  aide* 
were  much  iu  the  wa)*  of  the  workmen. 
Ad»nnu(»  of  On  uxaininiu^  the  model  1  have  llie  honour  to  tend,  it 
'"  ""**'■  muy  be  seen,  that  these  frames  Lciug  once  set  true,  ihey  rc- 
([uire  very  little  care  afterward  ;  bein{£  kept  together  by 
iron  bolls  uo  elasticity  cud  occur,  and  the  earth  will  be  ma 
firmly  comprei-sed,  aa  if  rammed  bctweeu  two  wallt.  No 
cutting  awuy  for  cross  pieces  is  required,  nor  any  holes  but 
the  *rnn1l  bolt  holes  to  make  ^ood  ;  and  ns  nothing  sticks  up 
above  the  frunies,  the  wurkinau  cannot  be  iiii)>eded.  Id 
Conse<)Uen<'e  of  these  oltcrations  the  »ork  ni:iy  be  more 
cheaply  and   truly   executed   than   with    the  old    wrt  of 

Previously  to  entering  into  the  expense  of  this  sort  of 
work,  or  my  conceptionu  at  to  its  udvuntugc,  it  may  be  ne- 
ceisttry  briefly  to  sinle  whence  such  ure  collected. 

Triilofiheold  About  hixteeii  or  ei;^lileen  years  ago,  the  late  Duke  of 
"*'  Bedford  directed  a   foreiguei,   who  was  then   making  aome 

wallt  in  L«ncB)thire,  to  come  and  make  some  specimens  here; 
Btid  wishing  to  koow  how  far  it  might  be  usefully  tntroduced, 
I  WHS  directed  to  give  uttention,  and  every  aid,  to  the  man 
employed.  Accordingly  frameg  of  the  old  sort  were  made, 
exiictly  like  thuse  before  described,  and  with  them  some 
•pecimeoa  b«ag  made,  the  laao  returned.  TheM  ^edmen* 
J.  considered  were  very  bad  walling,  and  iu  att^niling  to  the 
execution  thereof,  seeing  sufficient  room  for  improTement, 

udDtthcoew.  I  was  directed  fUrther  to  practice  it.  Frames  were  then  coi>- 
attucted  like  the  model,  and  aereral  walls  erected,  among 
which  were  some  cottages  now  standing,  and  lastly,  the 
bouse  I  now  live  in.  This  hat  been  bnilt  about  twelve 
years,  and  is  a  sufficient  proof  of  the  utility  of  the  practice  : 
the  bouse  being  as  close,  warm,  and  dry  in  the  walls,  si  if 
built  of  any  materials  whatever. 

Expcaio.  With  regard  to  the  expense  of  the  walls  of  this  sort,  as  la- 

bour is  the  principal  part  of  the  expense,  and  as  in  iQuie 
places  labour  is  dearer  thno  in  others,  the  best  mode  af 
estimating  it  at  different  places  will  be  from  the  quanti^ 
that  a  man  should  do  fat  a. day,  and  which  I  have  found  to 


COMMODIOVI  ROUSE!  WITH  RABTHEN  WALLS. 

be  \j  yard  superficial,  \a  tlie  commoD  day's  labour  of  tea 
hours. 

At  this  place  tlie  espense  may  be  estimated  as  roHow* : 

e  ,.  J. 

Labour  to  making  fanog  com  portion,  fittinf;in  and 
rammiiifj;  to  a  16-inch  wall,  where  the  earth  is  at 
hand  (labourer's  wages  being  li.  lOif.  per  daj-J 
per  yard  Miperficial 0     2     i- 

Value  of  lime  tised  in  the  composition  rammed 
into  the  face  of  a  yard  su  perficial  (Uine  bein^  Bd. 
p«r  bushel] 0     0    3 

Lime  and  ln!>our  to  rubbing  up  and  finishing  the 
outride  fuce  of  the  wall 0    0     3 

Total  finished  and  faced  on  one  side 0    9     V 

If  s  watl  lo  II  ({urden  or  otherways,  and  finished 

and  faced  on  both  ndct,  then  odd 0    0     B 


Tout  for  walls  finished  on  both  sides   ....  0    9     4 


At  this  place  the  valae  of  a  yard  of  brick-worV  is  more 
than  ten  shillings,  of  walling  only  14  inches  thick,  tlie 
bricks  being  4^>  per  1000,  and  lime  8d.  per  bushel ;  con- 
sequently the  ^economy  of  the  pisi  must  appear ;  and  the 
same  diflerenve  will  be  found  in  any  other  place  where  lime 
and  bricks  bear  the  same  price,  and  proper  earth  can  be 
found  at  band.  But  as  attempting  this  sort  of  work,  where 
it  is  not  applicable,  or  improperly  doiog  it,  so  as  to  lead  to 
failure,  may  prevent  Its  introduction  where  it  would  be  use« 
ful,  1  shall  eiiile^ivour  lo  point  out  any  precautions  that  huve 
struck  me,  and  every  thing  that  hub  appeared  to  maLe 
against  it. 

Many  ]>ersons  have  supposed,  and  it  has  been  asserted,  Mitanhwll! 
that  almost  any  earth  will  do,  but  such  is  certainly  very  er-  ""'  ^''• 
roncoug;  for  proper  earth  cannot  in  all  places  bt:  found, 
and  it  being  difficult  to  describe  it,  or  to  be  ture  when'  it  is 
'found,  it  seems  advisable,  before  the  entering  on  any  consi- 
derable woik,  that  the  experimentalist  should  first  do  a  smalt 
P  «  piece. 


Bcqul 

I 


■      CVKtori  rRnr«KTT  IP  THRTOAD. 

"='     pifw;  Tiiiri  let  it  Btiand  witli  \he  top  only  cnvered  Tor  m  winter 

""=  it  hiii.  before^  Iwen  Ahserveil,  that  the  exceHence  of  tl»e 
work  de^eitils  on  its  having  rfue  coinpressinn,  n»  well  as  be- 
ing of  proper  soil.  ]!'  the  comprfision  be  not  i-crfect,  aK 
though  thq  ^oil  be  ifood,  ihe  nails  will  be  nnsuunil  ;  and 
wnfortunnlely  it  sijhiippena,  that  wlicii  a  wall  inbuilt  sod 
badly  rnijinici',  il»  imperrection  cannot  rcaOily  be  observed  ; 
Dnd  fartdcr.  the  (Itft-tt  is  lit<-ly  only  lo  be  found  but  liy  ita 
failure,  (^eiice  mise^  the  gn-atest  bur  to  ils  p;ineriil  intro- 
duction ;  for.  as  it  reqiiiif*  con  si  ile  table  hiliour  (o  build  a 
wall,  it  requirea  exertion  tu  do  it  in  proper  leuiun  ;  and  if 
the  luhourer  be  employed  to  do  the  work  by  tusk,  tl  bf^ 
cOmes  Ins  iiileri-*t  to  get  on  mid  do  it  sliiihtiy,  and  if 
done  by  day,  it  will  not  advance  so  rapidly  ;  eonwtjutntly, 

live    in  either  way,  it  will  ret^uire  great  attention  fiom  a  careful 

"B-     orerloi>kerr 

1^  In        I'roni  the  rorep-oiiig  fompanrtive  statement  of  pisi  agorn*! 

'J''''^  ifnckwoflt ,  persons  llnac^fuuinted  with  building  lire  inclined 
ti  BiipposEf,  that  tlfO  wharie  expense  of  the  biiildini;  will  be  in 
propofTToii  thcrrto  ;  contrary  to  this  it  only  efl'ecl8  the  wall- 
ing,— the  roof,  floor,  &c.,  rerauiniug  the  same  as  before, 
exceptingash  may  rwlinre  the  quantity  of  bond  timber  and 
lime  used'iu  plusieriiij;  the  iuside  ;  this  bitter  is  less  than 
when  plHsternJ  on  brickwork,  ihe  face  of  the  wall  being  ao 
ntueh  ti^uer  ttian  brickwrn-k. 

■  A  working  drawing,  oa  a  tcate  of  one  inch  to  i  foot,  it 
*  lilft  with  the  Society,  for  the  inspection  of  any  person  in- 
clined to  constnict  the  appBratus. 


Curioui  Property  of  the  Tuad.     Communicated  hy  m  Cor- 
.  ■    .  -  rupvudtmL 

to  Mf.  NICHOLSON. 

•      SIR,  .  . 

XJk.MOK<^  the  many  ctrriouH  accounts  that  1  hove  read  of 
tH«  Ijwd,'  I  uei^ef  inet  with  the  loHrtwiiig  fuct. 

A  persan 


OV:TV  n^DZ  OF.  ACTieil  OF  TBS  04l^¥Mf|0HPU4C.  f^ 

A  persoo  io  tha  neighboprboq4  of  Miiid»toiiey  who  maau-  The  toad  capa. 
facturet  brown  paper,  ial«^)n[i^  me,   lan^t.  &ummer|. while .1  ^^^|^'If^ 
was  obnerving  hU  people  at  work,  that  he.had  fr<«quently  prtuuie. 
placed  a  toad  in  the  midst  pf  the  pile  of  «lieetato  be  p^essedt 
aod  always  fouod  it  alive  and  well  ou  takiu^  it  opt»  altfiopgh  .    .  -••  ^  k-t 
it  must  have  sustainedi  .with  the  paper,  a  prQisureequivi^*  .  «•<' ^a 

lent  to  several  tons ;  but  a  frog  could  neve^  suiiuje  tlie.same 
degree  of  pressure.  I  searched  a  locig  timq^fpi*.  atoad,  .to 
see  the  experiment  myself ;  but  it  was  a  very-  warm  days 
and  1  was  uuable  to  tiad  one»  till  after  the  men.  had  le^ 
work. 

.      .  l%m»  Sir,    , 

Your  obliged,. 

March  25th,  1810.'  .    A,  M..  . 


.  1 1 
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■  I 


!>s-i-.«^tf  i.r  r 


Communications  on  the  Mode  of  Action  of  the  Gattanic  Pile 

announced.    By  J.  A«  Dk  Luc,  Eiq,  F*R*S,  Sfc, 

« 

To  Mr.  NICHOLSON.  ^ 

SIR, 

X  OUR  kindness  in  admitting  into  your  celebrated  Joqi^  Discoveries 

nal   some   former  papers  of  ipine  induces  me  to  ofl'er  yott  ^^"^"''"^ '**• 

1  •  1    •  .L     1  1    V  «  ar'iun  of  the 

some  others  ;  as  my  view  to  bring  to  the  knowledge  of  nato^  gilraoic  pile 

ral  philosophers  my  discoveries  concerning  the  JMode  ((f  jIc^  announced. 

tion  of  the  Galvanic  File  will  be  as  effectually  accomplishc^d  >-  « 

by  that  channel,  as  through  the  Phil.  Trans,  of  tlie  Royal 

Society,  iutp  which  (I  know   not  why)  th^y   have  net  been  ..* 

admitted.     The   following  is  a  short  account  of  what  has  i ,  •! 

passed  on  this  occasion.  *    •• 

In  January  180G,  1  had  the  honour  of  presenting  Jo  tl^j?  Twoworkson 

Royal  Society  two  works,  connected  with  each  other,  under  "aiural  philo- 

the  iitli'8  of.  Introduction  a  la  Phys.  terrestre  par  les  Fiuides  tS^to^heToy^ 

expansibleSi  and  Traite  cUmcntaire  sur  le  Fluide  electro-gal"  aJ  Spcic-.^-^ 

vaniiiucy  which  works   I  wrote  at  Berlin  during  my  stay  in  t 

that  place,  and  which  were  printed  at  Paris  ;  the  latter  of      '"'         '"  * 

thein  contains  a  Process  qf  Analysis^  of  the  Galvanic  Pile, 

which 


•  •:-■. 


f 

I 


IW 


•JfQ  ftM  TRt  UOBt  or  ACnOK  or  THE  RltTlNIC  File. 

which,  on  account  of  my  design  to  make  geotogical  obwr- 
%'alioiit  in  various  paiti  of  Germuriy,  I  had  left  nofiiiiftheJ, 
in  hope  that  this  proctsB  would  be  followed  by  some  experi- 
menlul  philosopher ;  which  howevrr  bus  tiot  been  the  case. 
and  t  p«pe(  on      On  ray  return  to  Windior,  where  I  hud  resumed  (bis  rich 
C>lnm.m.       .^^ly^i.^  i  „„^  ;„  p^,f  y  „f  the  Phit.  Trans,  fof  1807,  t 
Bttfcerivn  Lecture  of  Mr.  Duvy,  On  some  Chemical  Ageneitt 
qf  Eleclricitif,  read  the  i!Oth  of  Nov.  1806 ;  in  which,  inter- 
mixed with  very  ingenioui  experiments  and  important  dis- 
coveries in  practical  chemistrj',  I  found  some  principles  luid 
down  416  fouadutioDsof  a  theory,  which  had  already  been  op- 
poted  by  the  experimenl*  related  in  the  lust  of  the  alwve- 
nenlioned  works,  depoMted  in  the  Royal  Sociely'ii  library 
the  beginning  of  the  Mime  j-ear.     This  engaged  me  to  follow 
more  closely  the  aualy»is  which  I  hud  resumed,  and,  having 
completed  it,  I  wrote  a  paper  on    this  subject,  which   was 
presentefl  to  the  Royal  Society  (he  30lh  of  Muy,  180&. 
TUi  >bridf«d.      M^yng  Iifar4  tliat  tliis  pnper  had  upt  been  read,  and  be> 
ing  told,  tha^  it  wiig  on  account  of  its  length,  I  toqh  an  c^ 
portuniiyof  toeing  Sir  Jos.  Banks  at  Windsor  in  the  begin- 
I                         mug  of  IB09,  to  beg  of  hiini  that  thjf  paper  should  be  sent 
P                         back  (o  me,  in  order  that  I  might  contract  it,  which  he  did 
very  obligingly.     One  of  the  abbreviatloDs  that  I  adopted 
was  to  suppress  the  oppliration  of  my  experiments  to  Mr. 
Davy'h  theory  ;  and  by  this  and  other  omissions,  having  re- 
^■ced  my  paper  to  iwenty-three  p<^ps>  1  seat  it  again  to  thf; 
Koyal  Society  the  SSth  of  Feb.  leog. 
CbMitea)  d^         One  of  the  importaat  resulu  of  the  experiments  C0117 
S^l^f^  J«ined  in  tbi»  paper  is  that,  in  the  Galvanic  Pile,  the  dU- 
ihc  dmriaj.  mIm/ cBeeta  cau  be  separated  from  the  eltttntat;  and  that 
JUm  luetcof^  the  laUer  lead  to  a   oew  meteorological  instrument,  very 
npcMluHn*.    ;j„i„yj  for  (lie  knowledge  of  atmospheric   phenomena. 
Tt>i*objett  1  followed  subsequently  to  (he  first  presentation 
of  my  papCTt  and  on  the  7th  of  March  1009,  1  presented  to 
the  Royal  Society  another  paper  under  this  title;  Onlkt 
MItctrie  CoAram,  and  Aerial  Electroscope, 
robltatlaa  of      The  following  summer,  I  received  a  letter,  dated  from 
fe^bTth^  ti^' 4pmmtntt  of  tkeB^al  Society  the  Clh  of  July,  signed 
KcMrat  Soctety.  Huro|ihry  Davy,  S.  R.  S.    Saying :  that  the  Commiltet  ^ 
fap^t,  allhevgii  ihey  did  n6t  think  it  pnptr  lo  jitiblisk  mg 
P^trt 


^ 


papen  at  present,  had  directed  that  they  he  deposited  la  the 
Archives  of  the  Societtf.  And  ot  tlie  same  time  I  was  iti- 
fnnned,  tliut  thiK  had  b«cn  dfcidrd  from  the  miimtcs  only 
of  the  Secretary  Dr.  Wollustoii,  which  certainly  rould  not 
gives  sufficient  knowledgi;  of  papemcousistiugurdcscnptions 
«f  experiments  aud  of  iniroedi:iteri;«ultii.  Thrrefore,  at  (he 
next  meeting  of  iht;  Koyal  Society,  I  sent  to  the  President  u 
petition  to  the  Committee,  dated  the  5th  of  Nov.  1809,  in 
which,  founded  on  the  above  circumstance,  i  claimed  arevisal 
oftheir  deciiion.hy  judt^ngof  thepaper*  thciaseltea.  But 
toon  afVer  this  petition  wiu  Kent,  I  \eas  adsiired,  that,  what- 
ever might  be  my  reasons  for  the  claim  of  a  revisul,  1  iihould 
net  obtain  It,  the  Committee  never  i^hanging  their  first  reso- 
lution ;  and  this  prored  to  be  the  case,  as  I  was  informed  on 
the  '2£th  of  December.  I  wrote  the  38th,  begging  that  the 
drawings  annexed  to  thene  papers  should  he  lent  m^,  in  or- 
der to  have  them  engruven,  a<>  I  mnint  to  publieh  my  papert 
myself;  but  to  this  day  I  remain  without  an  answer. 

In  the  mean  time  I  had  made  no  secret  of  my  discoTcries.  Electric 
I  had  communicated  tile  electric  column  and  its  construction  lunn. 
to  many  experienced  philosophers,  and  in  particular,  being 
in  London  in  July  1808,  I  showed  it  to  Mr.  Davy.  From 
this,  and  the  reading  the  minutes  both  in  the  Royal  Society 
and  in  the  Committee,  the  construction  and  phtrnomena  of 
the  tltctrie  column  are  much  known,  and  it  hiit  been  execut* 
cd  by  many  experienced  philosophers.  ThuB,  a  publication 
of  this  instrument  by  me  will  at  present  be  deprived  of  the 
merit  of  novelty ;  but  only  with  rnpect  to  its  immediate 
and  »urprising  phenomena  :  for  the  chief  importance  of  the 
electric  column  is  its  connection  with  the  galvanic  pile, 
hilherte  consigned  only  to  my  detained  papers  and  to  the 
memory  of  those  of  my  friends,  to  whom  I  have  esplain- 
edil. 

In   proposing  to  you.  Sir,  to  be   the  channel  through  The  tul 
which  natural  philosophers  at  large  may  be  informed  of  pr"i>m< 
these  discoveries,  1  do  not  intend  to  offer  you  the  publica-  lUte. 
tutu  of  these  papers,  as  they  were  sent  to  the  Royal  Society  ; 
■for  they  had  been  composed  during  the  progress  of  my  ex- 
perimentH,  which  produced  a  form  ut  present  not  so  conve- 
nient.     The  progreu  of  discavcriL-s  it  always  inlcrestiug  in 

the 


^2  O"   aiLTANtC  BATTEKrEI. 

thehUtary  of  Rcwnue;  snil  with  respect  t»  this  objecti  mf 
p«p«r»,  di--|KMil(r<l  in  tlie  arihives  of  the  Sot-icty,  n\ay  certify 
dictate  of  the  Uepo;  wliich  tiowevtr  vteTn  not  L-uiupletedf 
fltr  biuce  tKiit  time  1  Imve  caititMi  tlirm  Kirlber.  Therefore, 
for  yoar  Joiirnul,  if  juu  accept  my  offer,  I  shall  tide  the 
■ubject  as  it  now  MiUitls  divitlinf;  it  under  three  heada: 
Analysis  <(f  Ih*  Cohtame  /*(7«.— Prorfur/ion  nf  un  Jimtn^ 
ment  giving  sponlantoua  riifmi  »f  Eit^tridty,  tciihoM  tArmi- 
e*l  EffeiU,-~-AnB{ifiu  of  the  Electric  JUachine,  evmpartH 
wilk  thai  InilrumeHl. 

Jf  you  are  disposed.  Sir,  to  undertake  this  puhlimian,  1 
thali  not  have  recoarae  to  any  other  method  of  {^'irtii^  theie 
•xperimentj  to  the  iiaMic.  Voti  muy  iDBert  this  letter  ta 
your  nehl  uuinher,  in  order  to  aiiiiounce  the  subject;  for 
the  fnllowiiig  number,  yau  hImII  have  the  liral  of  the  nbora 
jMiperE,  Biid  the  other*  in  monthly  succet^sion,  'I'o  e«ch  p>- 
pcr  Kdnivkng  will  be  tiunencd.  but  1  ihull  make  lliew  u 
•irapleua  poMible. 

J  shftU  be  very  huppy  to  have  with  you  this  new  conneuoD, 
Kod  I  rcuiaiii,  Sir, 

Youi  obedient  humble  bcrvaut, 
Windsor,  DE  LUC. 

«fijjl/are&,  1810. 

Arniolation. — Thin  letter  ia  ioKrled  at  the  request  of  the 
learned  author,  to  whom  I  have  answered,  that  I  shall  be 
happy  to  pay  every  atteutiou  to  his  commuuicatioiie,  which 
my  duty  as  a  Journuliat,  nnd  the  nature  and  importsnce  of 
those  wfitingsi  may  demand.    W.  N. 


Oburvations  on  Galcaitic  Batteries.     In  a  Letter  Jrom  Iffr. 
Charles  Sylvester. 

To  Mr.  NICHOLSON. 
DeabSib,  Derby,  April  17th,  IBIO. 

raett  In  (ha  ar.   X  HE  article  Oalvanish,  which  1  had  the  honour  to 
in  NicVtat  ""'^  f"^  *''*  Encyclopiedia  lately  published  by  you,  cou- 


OV   aAtVARtC   SATTKSIES: 


tuitts  atraie  facta  which  hud  not  btrfore  appearcd  in  printi  oh^ired  bf 

and,  consoqoenlly,  «ere  not   backed   by  any  apecififcil  au-  ^  ''  SylicMet. 

tharity.    Ai  tlie  auihrnhcity  of  theiu  might  uii  thii  uccamtt 

be  )]u«^ioD«J,  I  beg  to  state,  through  t)w  aiediuin  of  your 

Jourual,  that  they  w«re  deieioiM^  during  a  ter'ies  of  «xp«* 

Tiineotit,  id  which    I   was  enga^trd   arvetal    ytars  ago,   aud 

have  been   Tery  frequently  cxhibiti^d  ip  my  IfctureH  upon 

tiieiubject.     In  uiy   |n-rEent  cotnuiuiiicuCioii,  1  ahull  tuke 

ibe  opiKirtuuily  of  rvoordtn)^  one  or  two  others,   ivhk'h  did 

not  occur  to  lue  it  tht  lime  i  ivrote  lliut  article,  and  which; 

in  a  practical  point  of  view,  uixy  not  be  deeincd  altogether 

uuimpiiilaiit.  -_% 

,  AboDt  three  years  since,  I  devoted  some  time  to  the  Ju-  Ba'Ury  »lih  ' 

vestiiiatioii  of  the  bubiect  of  tralranic  butterieit,  aud  ha»e        "^?    , 

■  -  .  .  ■    .      .  ..      ,i'a'B[=dbTglat» 

oow  in  my  pa»testttou  one  niuda  at  ttial  period  ;  the  celts  of  pUta 

Mhich  are  formed  with  glass  pkles,  so  aa  to  ullow  ihe  plate* 
of  metal  to  be  taken  out  and  put  in  at  pleasure.    A  limilMr 
plau  i*  at  iireM;nt  in  use,  and  these  batteries  are  said  to  puti- 
sess  the  advantage   of  exposing  double   the  surface  nf  tliC 
cotninon  ones.     I  did  not  tind  this  the  case  by  any   means* 
iu  my  inc|uiry  into  the  subject,  and  it  was  under  this  ideat 
that  I  did  not  persevere  in  the  discovery.  The  reason  I  ffve  [,,,  ^ot  donbto 
tor  these  butteriei  not  liatiii};  double   power  is,  that  too  of  »>c  powM  of 
the  surfaces  of  each   pair  of.pl«tes  are   not  contiguous.     I  1,'',','°""""' 
h*Te  since  ihat  time  obviated  this  evil,  and  hope  very  Eoon 
to  give  you  an  account  of  a  battery,  conMderably  more  im- 
proved  in   construction.     A   fmt,  which   famishes  a  useful  Faci  sppirml- 
lesMn  upon  thi?  point,  is  the  following:  let  two  wineglasses '-' l'""'"Bt""* 
be  neaily  filled  wilh  dilute  muriatic  acid;  and  afterward  fji/shSuMB* 
immerse  tn  them  ati  arc  composed  of  a  piece  of  zinc  and  a  l!"=''f'  '*'•'> 
piece  of  copper  wire;  the  zinc  being  in  one  vessel,  and  the 
copper  in  the  other.      If  another  arc,  formed  of  similar 
wires,  be  then  plunged  into  the  ^Isstes,  iu  a  reversed  order, 
observing  that  the  arcs  do  not  touch  each  other,  a  very  rapid 
decani posilio<i  will  take  place,  and  hidro^en  will  be  evolved 
from  eacli  of  the  copper  wires.     Let  one  of  (he  above  arcs 
be  Qow  removed,  and  the  connexion  be  made   by   means  of 
an  arc  consisting  of  one  metal  only;  the  topper  wire  of  the 
tompound  are  will  be  seen  »li1l  tu  afford  bubbles  of  hidrogea, 
Lut  in  much  lens  quuntity.     iDElead  of  this  limple  arc,  em- 
ploy 
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ploy  next  a  nlip  of  copper  of  a  conicgd  »hape;  end  on  re* 
wning  it,  a  very  ittriking  difference  nill  be  obKrvcd.  When 
the  (tnttll  «iid  of  it  is  placed  in  the  glass  containing  the  sine 
wii*^  no  greater  effect  will  be  apparent,  if  it  pr^aent  nearly 
the  tiatae  surface,  ihan  when  the  copper  wire  wan  used  ai 
the  connecter ;  but,  whrn  (tie  brnad  end  occupies  the  same 
■iluatioii,  the  effect  in  derompoaing  water  will  be  found  in- 
Ctrtued  to  a  very  conhiderable  degree.  This  esperiment 
appears  to  prove,  that  the  copper  surface,  in  galvanic  ba»> 
tttfieK,  oug-ht  to  be  greater  thao  the  zinc  surfiice,  ia  oi^er  to 
produce  the  greatest  possible  effect. 
ZSkV  s*  »  I  shall  conclude  my  present  letter  by  mentioning  ■  euri- 

^^Mr»eud  **'"  anoraaly  with  respei-t  to  the  agency  of  mercury  in  |^ 
kf  acMiineaf  vanic  rom)>fnHlionii,  which  1  do  not  recollect  to  have  before 
•MMBtruitLe  ^^jj  noticed.     For  the  purpose  of  showing  the  decompo«i> 
tion   of   water   by   gftlTanii>m,   I    have  l>een  acvnttotned  lo 
employ  wires  of  vniious  metals  connected  with  zinc,  uaiiij 
dilgle  muriatic  acid  as  the  Oxidating   medium;  and  hara 
tomai  silver,  copper,  iMsmuth,  cobalt,  artenic,  at  well  as 
many  ntliers,  answer  the  purpose  extremely  weH.     In  mak- 
ing (he  experiment  at  one  of  my  lectures  some   time  ago, 
fcasaercT,  I  was  surprised  to  find,  that  the  usual  effects  were 
not  peodnced,  and  whs  very  long  at  a  lots  to  conceive,  wh«l 
could  be  the  cause  of  to  curiotw  a  circumstance.     By  an 
•tiMitive  exaaninatioD  «C  tb«  phenomena,  I  ffomitA,  that 
tbe  wire  which  ovgkt  to  have  fHmished  the  hidragen  had 
^  beeoae  coated  with  m  white  natter,  which,  on  tnbaeqncnt 

meaich,  proved  to  be  mercury,  and  had  been  obtuned 
■tMi  anw  from  the  reduction  of  corronve  sublimate,  which  entered, 
^^^  Mu  "■  ■"  ™P'""*y»  '•'*<'  **"*  compoMtion  of  th«  mumik  acid 
cMtaroiiMted  I  bad  employed.  Since  that  period,  the  accident  hu  ha|»> 
I*  P*^"****  pencd  to  m<  twice,  in  distant  places,  from  tbe  aaoM  caoM  ; 
TlwinpuriiT  *  '"^  which  leeow  to  point  out  corrosive  HibtitMte  u  • 
a  man  frequent  ingredient  in  marine  acid,  than  might  be  at 
int  auapectcd.  This  experiment  contribute*  to  the  support 
of  an  apinioui  that  galvanic  effects  are  not  entirely  depead-> 
•at  upon  tha  relative  oxidability  of  ibe  metals  employed,  as 
baa  been  hirherto  generally  supposed ;  for  although,  in  the 
above  Gaae>  the  qnickulver  was  nearly  u  oxidable  a*  tbe 
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mcfal  which  it  coateil,   yet  the  aclivily  of  the  galvanic  iu- 
flueoL'e  wu  )uterm)>tcd. 

1  am.  Sir, 

Your  tfbedient  servant, 

CHARLES  SYLVESTER. 


I  XVI. 

'  Remarhi  m  Profiiior  Ltslte'i  Docfrine  of  radiant  Jltati 
with  Experiments  tu  ihuw,  thai  Ca/ofic  run  pais  through 
transparfnt  Media  toil hout  heal ing  t/ient.  By  J.  D.  M.4V- 
'     CUSK,  £sq. 


To  Mt.  NICHOLSON. 
SIR, 


Al 


Although  the  most  opproveit  systematical  writers  Dmuc  medit 
on  viiemiittry  hove  not  udopteil  the  opinion*  of  Mr.  Leslie,  '"PP™*^  "»' 
respecting  tlie  tnanner  in  whkli  an  equilibrium  of  tempera-  dmmt  heii, 
ture  is  preserved  among  distant  bodies,  they  have  conceived 
tLe  result  of  his  experiments  gnfficient  to  prove,  that  dense 
media  are  impervious  to  caloric  radiated  from  surfaces  artip 
ficially  heated. 

1  shall  not  enter  into  a  minute  examination  of  (he  merits  md  oIotk  m 
of  the  hj'pothetiis,  proposed  in  the  "  Experimental  Inquiry,"  ""• ''"  '•"" 
for  explaining  whet  is  commonly  termed  the  radiation  of  ^^rr  metthia 
caloric;  but  vhall  content  myself  with  reminding  yoii,  that  "  i«i>»" 
it  rostK  entirely  on  a  supposition,  that  caloric  passes  thrOD);h 
no  medium  without  first  raitiing  its  temperature:  the  truth 
of  which  Mr.  Leslie  considers  as  proved  by  the  effects  of 
ditfereiit  skreens  interposed,  in  his  experiments,   between 
the  thermometer  and  the  source  of  hent.    But  as  ib  the  ex- 
periments alluded  to  no  regard  was  paid  to  time,  I  hold  all 
reasonings  founded  on  them  as  fullacious  aod  unsatisfac- 
tory;    und   huring   mytelf   obtained   results,    which   favour 
opiiiiouB  vi.'iy  opiiosite  to  those  advanced  by  the  learned  pro* 
fevsor,  1  tuke  ihe  liberty  of  communicating  them  to  you. 

£rp.  1.  I  placed  two  metallic  reflectors,  19  inches  dia-  EaperiinmH 
meter,  and  5!  in.  focal  distance,  fronting  each  other,  and  "^  P"^ '*'" 
au  in.   di^titut;   1  brought  a  diifer^inliul  thermometer  into 


«    VI 


OR      K:1I)I<11 


I 


the  fi»cos  6t  MP,  a  lighted  Candle  into  the  foent  of  the  olhrr 
reflector.  In  two  minutes  ilie  tliermOHWtw  fluid  rase  t 
Thin  I  (Iplermined  by  takinc;  *lw  lantii'of  six  experimeaUi 
the  results  of  *hich,  Tnm  «i:entioo  to  the  burning  of  the 
oindte.  wpre  very  nearly  aliH*-- 

I  procitrnd  three  skreens;  one  of  painted  glass,  one  of 
painted  tin  (both  bTacT^  Hie  "SfFieToT^lSnrgTBSSr-Thfy 
eerved  for  the  following  txiieriiNi'nIs. 

Ej^.  3.  I  jiUted  a  iikreen  slnnd  midway  belweeo  the 
tWo  reflectors.  On  this  1  (ised  the  painted  gluss  skrera.; 
tntira  intbtlttiA  th*  therinomfter  rosea":  repiiuted,  S":  re- 
pwMcd,  li*. 

Exp.  3.  I  exchanged  the  painted  glass  for  the  pliuted 
tin.  In  two  minutes  the  thermonieEer  rose  H':  repeated, 
1|°:  rt-peiited,  IJ*.  ' 

Erp.  4,  Having  removed  the  pointed  tin,  and  iaterpo£ed 
th«  plaih  i^lan,  the  Ihernioioeter  roae  in  %mQ  raiaute*  36*: 
NpCttted,  46°:  re)>eal>td,  25}°. 

Etjt.  &.  The  apiwratus  remaining  as  in  the  precedu)|[ 
experiments,  sad  thv  glass  skrecn  resting  on  the  staad, 
olien  the  tliermometer  had  fidleu  to  zero,  1  brought  the 
lighted  cBiidle  into  the  focus  of  the  lint  reflector;  the  Iher- 
iDometric  fluid  tuountcJ  in  two  minutes  to  24°.  1  retnored 
the  cendle,  but  left  the  skreen.  The  thermometer  did  jiot 
rise  in  the  slightest  dt^ree,  and  in  30"  it  had  fallen  3°;  in 
'«",  e'l  in  60",  U'i  in  75",  U°;  in  ffo".  HTj  in  105",  18% 
.  Bod  ifl'«',  19'. 
'  E.tpt  6i  1  sntralituted  the  painted  for  the  plain  glask 
Iti  tfco  minutes  the  thermometer  was  at  l|°,  I  rcoioved  the 
'candle,  the  skreen  mnaining  on  the  stand  ;  in  one  minute 
the  thermometer  rose  1|°  more,  and  after  a  short  time  it  be- 
^QtoMI. 

'  JEtp,  7.  HtTing  fixed  the  blackened  glass  skreen  on  the 
"kta'tid,  I  brought  irito  the  focus  of  the  first  reflector  a  7oe. 
Task,'  contahiing  4\  oi.  of  a  boiling  mixture  of  sulpharic 
acid  and  water,  the  boiling  point  of  which  was  somewhere 
between  J50°  and  500*  Fah.     In  twb  minates  the  thernio> 

■  ihrter'rosc  1  J°.    I  remired  the  flask — the  thermomcler  Con- 

■  tJifucd  to  rise  unltl  at  I{"  of  the  scale. 

Er'p.  8.  1  interposed  the  plai*  inctead  of  the  painted 
'■■■  glass 
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f\as».  In  two  minutes  \he  tbermometer  was  up  to  2^".  I 
removed  the  hot  flast ;  the  therinomet«r  rtid  not  experience 
any  farther  rise,  and  in  two  minutes  it  had  Talleo  y. 

Erp.  9.     A  y  at.  flask  of  boiling  water  bein(;asetl  as  the  Ex;^.9. 
source  of  hent,  I  found,  that  plain  glass  transmitted  cnloi 
sj  7  to  painted  glass  as  5  ;  and  ihot,  after  the  hot  flutik  was 
removed,  (he  effect  of  the  black  ^lass  skreen  was  to  that  of 
the  plain  glass  as  15  to  13. 

Eip.  10.     Having  painted  one  side  of  a  pone  of  g1a3eEj[p.iOL 
black,  I  placed  it  on  the  akreen  stand  with  its  blackeDed 
surface  n<*xt  to  the  candre.     In  t«o  minutes  the  thermome- 


Exp.  1 1.    I  opposed  the  dean  surface  of  the  same  skrecn  Exp.  11. 
to  the  hot  body.     In  two  minutes  the  thermometer  stood  at 
3 -a*. 

Exp,  13.  I  removed  one  of  the  reflectora, 
that,  without  the  skreen  w:ls  i-ery  near  to  the  source  of  heat, 
no  sensible  effect  was  produced  on  the  thermometer  in  two 
minutes.  The  skreen  stand  being  situate  one  inch  from  the 
hot  body,  glaiis  did  not  appear  to  transmit  caloric  better 
than  any  other  medium. 

Before  1  attempt  to  draw  any  conclusions  from  the  pre-  objectioiM»» 
ceding  experiments,  I  think  it  necessary  to  anticipate  some  '"e"''- 
objectionx,  which  may  possibly  be  urged  to  the  manner,  in 
which  the  mobt  striking  were  made. 

Tlie  inequality  of  heat  produced  by  the  combostion  of  inequaihr  of 
a  cnndle  mny  be  thought  a  very  fertile  source  of  errour;'''^ ''"»*  *'" 
and  I  am  ready  to  allow,  that  the  flame  of  a  caiirjie  eould 
not  with  propriety  be  employed  to  determine  miTnite  diffc(*> 
«nces  in  the  temperature  of  the  thermometer.  But  the 
differences  I  observed  were  very  far  from  bein^  minute, 
and  the  experimentc,  as  ofieu  as  repeated,  a&rded  simitar 
results. 

The  burning  candle  will  be  deemed  particolarly  objec- Tli.-n  light  fc 
tionuble  by  all  those  who  contend,  tlmt  light  if 


sessed  of  a  heating  property.  It  would  be  entirety  forei|^n 
to  my  present  puqiose,  to  attempt  a  refutation  of  this  pureljr 
hypothetical  opinion.  1  would  however  avail  myself  of  the 
excellent  experimeiiti  of  Mr.  Herschel,  which  show,  that 
the  beat  excited  by  the  different  prismatic  rays  i«  iu  no  6e- 

grie 
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|pv«  proportioned  ta  tliar  ifluminatiDg  poner,  the  fcmtnC 
•Sect  on  the  thermometer  Seing  producM  half  iin  inch  be'' 
jond  the  viable  spectrum.  lodtfed  Dr.  HnacheC*  aeventt' 
pspers,  published  in  the  Pfi.  Trans,  for  IflBO,  render  it,  at 
taut,  extremely  probable,  that  the  coloiifio  rays  ihemselvrs 
do  not  nffed  the  temperature  of  bodiet.  Now  it  U  mvttcr 
«f  little  (;«in«equenc«,  whether  we  term  the  inriiible  heat- 
making  ray*  linhlor  caloric.  If  we  are  pleased  to  call  then 
light,  we  must  yet  udmit,  -that  they  are  invisible ;  and  can* 
not  therefore,  became  the  candle's  flame  is  luiniuoue,  object 
to  ill  being  used  as  a  source  of  heat  in  ex|ierimenti  on  to* 
diatit  caloric. 
MMiTbp  It  may  still  ke  urged,  that,  although  light,  strictly  so 

^rbodici         called,  is  not  possessed  of  a  heating  property,  jet  its  nuo- 
nnce  ^Tisui  ctatioQ   with   caloric   mtiy   cnui-e  this  agent  to  pass  llirough 
media,  which  under  other  circa mstaiiees  would  be  impervi- 
ous  to  it.    It  is  only  possible  to  conceive  the  transmiasloa  of 
Golwic  through  dense  media  to  be  faeilitated  by  its  asaocia- 
tioQ  with  light,  by  supposing  an  atiractioa  to  be  exerted  by 
these  fluids  for  each  other.     But  all  the  phenomena  of 
phoeiphorescepce  show,  thut  the  very  opposite  to  attraction,    1 
namely  repulsion,  prevails  between  light  and  caloric.     All    I 
objections,  however,  to  the  source  of  heat  will  be  removed,    J 
when  we  consider,  that  the  enperimeiits  in  which  the  floiik 
with  a  boiling  mixture  of  sulphuric  acid  and  water  was  used 
afforded  resulu  similar  to  those  obtained  from  the  combus- 
tion of  a  candle. 

fTo  be  coitthded  m  our  next.J 

SCIENTIFIC  NEWS. 

AlFemerMN  Natural  History  Sodety. 
T  the  meetinf  of  this  Society  on  the  10th  of  March, 
■»»«'"  the  Rev.  Dr.  Macknight  read  a  paper  on  the  mineralagy  of 
StrouUuo  and  Ben  Nevi),  The  rocks  which  compoae  the 
districts  of  Strontian  are  mica  slate,  gneiss,  and  granite; 
aiid  the  lead-slance,  which  occur*  in  gneiss,  is  assodated 
with  iron-pyntet,  croas-stone,  calcapar,  foliated  zeolite, 
■MlBmKnlb  *U:oDtian,  and  heayy-ipar.  Ben  Nevii  is  an  overtyiog  tna»- 
aive  formation,  which  rests  on  gneiss  and  mica-slate,  ap- 
proaching in  some  places  to  clay-slate.  In  this  formation, 
compact  feldspar  is  the  leading  ingredient.  The  inferior 
mass  consists  of  sienite,  passing  from  the  simple-graoularto 

the 
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the  gran u1ar*porphy lit ic;  aod  the  upper  portion  of  the 
inguntaiu,  comprthtoilin^  theiummit,  with  about  140U  VmA 
of  the  per(iendlcularhiegnt  below  it,  ist'ompoBcd  of  a  dark* 
coloured  rock,  which  for  the  most  part  is  porphyritic, 
lecms  to  be  mttmately  allied  in  it«  characti^ri  to  vomiiacl 
feldspar.  This  appears  from  the  gradual  transition  of  the 
one  substani.-e  into  the  other,  which  is  dti>tinctly  obserrMl 
under  the  tremendous  precipice  of  Bvn  Nevis  to  the  N.  E.* 
and  demoustrates  the  identity  and  contiuui^  of  the  wholv 
formstion.  The  colouring  matter  appears  to  be  hornblende 
intimately  mixed  nit h  the  tubxtance  of  the  rock.  Atfim 
view  the  whole  miifht  have  been  considered  as  a  formatioo 
of  dink  (.tone  and  porphyry-slate.  But  u  more  minute  ift- 
vettiention  discovers  many  oryctognostic  characters  of  di^ 
tinction  from  these  t<ubltances,  which  are  less  crystalline, 
and  belong  to  a  more  recent  era  of  formation. 

At  the  same  meeting.  Dr.   Arthur  Edmoustone   read  an  ZetUndAfcp. 
account  of  the  peculiarities  of  the  Zetland  sheep,  witli  re- 
marks on  their  diden?es.     And  the  Secretary  read  a  commu- 
nication from  Lieut.  Col,  Imrie^  describing  ■  vein  of  green-  V*in  «f  ^tm- 
■tone,  which  occutii  in  Glenco,  and   which  appears  to  have '•ooetoGltac* 
been  overlooked  in  the  tninenlogical  descriptioiui  of  that 
district.  ^ 

The  estabtishment  of  societies  for  the  promotion  and  dif-  Lttenrr  sad 
fusion  of  knowledge  by  reading  and  conversation,  wherever  p>iUi»ophl 
circomstsnce;  udmit  them,  cannot  fail  to  promote  the  gecie-  I?f!^!?Lf* 
nl  interests  of  science,  and  I  am  happy  therefore  to  an-  '^^^* 
nounce  the  formation  of  a  Literary  and  Philosophical  So- 
ciety at  Hackney.  The  object  of  this  society  i«  not  con- 
fined to  the  purchase  of  books,  the  use  of  which  the  tnem- 
bers  are  allowed  at  their  own  houses;  but  its  plan  extends  to 
procuringphilowphical instruments, and  patronising  lecturea 
on  philosophical  subjects,  aa  soon  ns  the  stale  of  its  funds 
«ill  permit.  A  weeltly  meeting  is  likewise  to  be  held  for 
literury  conversations,  and  reading  such  papers  as  the  society 
may  be  fiiroured  with.  The  subjects  for  conversation,  or 
books  for  the  library,  coiaprchena  the  matheruaticji,  natural 
philosophy,  nutural  history,  chemistry,  polite  literature,  ub- 
ti<{uities,  history,  biography,  qnestions  of  general  law  and 
policy,  commerce  and  the  arts ;  but  topics  of  religion,  the 
practical  branches  of  law  and  physic,  and  the  politics  of  the 
day,  are  excluded.     Its  commencement  has  been  very  aus- 

A  new  edition  of  Dr.  Henry's  Chemistry  is  in  lite  prwi,.  Neweahfoi 
the  late  grand   discoveries  of  Mr.  Davy  have   wrought  D'-  "•"'j' 
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the  face  of  the: 


',  the  present  '' 


may  be  considered  almost  as  a  new  work,  from  the  var 
alterations  that  have  been  necessary,  and  the  great  additions 
required  to  detail  mid  explain  the  progress  that  has  been 
~  'e.  It  will  now  eateud  to  two  volumes,  which  are  print- 
*ith  all  possible  expedition. 
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ARTICLE   I. 


Oil  tbf  Vulcttmies  of  Jorullo;  by  Aleixami^eii  IIumsoldt*. 

-S.  HE  gnind  catastrophe  in  which  this  votcniiic  mountain  l.irgFhIll 
issued    from    the   Mrth,  and  by  which  the  face  of  a  c""*'- i^[^,Vw "^ ' 
derable  extent  of  tjround  waa  totally  altered,  was  perhaps  1759, 
one  or  thv  moxt  eMensive  physical  changes,  that  the  history 
of  our  globe   exhibits.     Geology   points  out   spoti  in  the 
ocean,  where,  within  the  lust  two  thousand  year>,  volcanic 
islets  h«»e  arisen  above  the  surface  of  the  Bea,  a%  near  the 
Azores,  in  the   Archipelatjo,  and  on  the  south  of  Iceland  : 
but  it  recnrds  no  instance  of  a  mountain  of  icoriie  mnd 
ashes,  517  met.   [S(J3  yards]  above    the  old  level  of  the 
neighbouring  plains,  suddenly  formed  in  the  centre  of  a 
thousand  small  burning  cones,  thirty-iix  leag^ues   from   the 
■fashurfC,  |Hnd    forty-lno   league*   from   any   other  volcano. 
This  pbtnoincnon  remained  unknown  to  the  mineralogiatB 
and  natural  jihilosophers  of  Europe,  though  it  took  place 

*  Eitncird  fraiu  hli  Evmjp  on  New  Spsiu.    Jouiaal  de  PhjiiquF, 
<ul.  LXIX.  p.  149. 
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hilt  fiFtv  years  ago,  mnd  withia  i'lx  <la}'B  journey  of  ll 

lul  of  Mexico. 

Toiint-y  df-  Descending  from  tlie  central  flat  lawar>l  the  roast*  oFthc 

•"'      ■  Pacilic  ocean,  a  vast  plain  exttnds  fmin  the  liilts  of  Agtin- 

_  earco  to  the  villages  of  Toipa,  and  PatotlaD,  equally  cele- 

^^»  lebra^ed    for  their   tine    cotton   (tlatilutions.      Uetireen    the 

^H  picBchot  del  Mortcro  and  the  cemisde  Ins  Cuevaa  and  de 

^H  Cuiche,  this  plain  ih  only  from  750  In  800  met.  [SiO  to  88q 

^^B  yurdc]  abote  the  level  of  the  sea.     Basilic  hilU  rise  in  the 

^^H  hiidat  of  a  cmiiitry,  in  which  porpiiyiy  with  base  of  ^eefr> 

^^H  »toiie  predoRiinuti^.     Thiat  iUnimita  are  crowned  with  oaks 

^^H  alwaya  in  verdure,  und  the  foliage  of  laurels  and  olives  iu- 

^^r  t«rroiiigled   with  divarf  fan^lups.     This  beaulirul  vegeta.- 

^^  tion  forms  h  singular  loiilrasi  willi  the  arid   plain,  whicli 

has  been  laid  waale  bv  voloauic  lire. 
A  frnll«j>liin       To  the  middle  of  (he  eighteenth  ceiitnrj-  fields  of  lugnr- 

CBne»  and  indigo  e x ttwided -brtweeii  two  rivulets,  called  Cni- 

rtimba  and  San  Pedro.      They  were  skirted    by  basaltic 
mountain'',  the  itmetiiie  of  ii^ich  seema  to  indicate,  that 
«ll  ihe  country,  in  remote  periods,  has  several  times  exp^ 
rienced  the  violent  action  of  volcanoes.     Thew  fields,  irri- 
^ted  by  art,  belonged  to  the  estate  of  Sao   Pedro  de  Jo< 
rullo  (Xorollo.  or  Juvriao),  one  of  the  largert  and  most 
ibakenbf  an    valuable  in  the  country.    In  the  month  of  Juite,  l?^!),  fcar- 
cuthquilce,     f^^  fumbling  noises  were  accompanied  with  frequent  shocks 
of  an  eurlhvinake,   which  succeeded  each  other  at  intervals 
for  lifly  or  sixty  days,  ami  threw  the  inhabitants  of  the  es- 
tate into  the   greatest  couflleniation.      From  the  beginning 
of  the  month  of  September,  every  thing  seemed .  perfectly 
quiet,  when  in  the  night  of  the  28th  of  that  month  a  terri- 
ble tubterranean  noise  was  heard  anew.     The  frightened 
lndia«s  fled  to  the  mountains  of  Aguasarco.     A  space  of 
•nd  s  hill  nu-  thVee  or  four  square  milea,  known  by  the  name  of  Malpays, 
^*"'"'  rose  in  the  ihape  of  a  bladder.     The  boaodartes  of  this 

rising  are  still  diElinguiahabie  in  the  ruptured  strata.  The 
Mslpays  towards  th^  edge  is  only  12  met,  [13  yu-dsj  above 
the  former  level  of  the  plain,  called  las  playai.  de  Jorullo; 
but  the  convexity  of  the  gronnd  increases  oini^ressively 
toward  the  ceutre,  till  it  retivhes  the  height  of  iGo  met. 
[175  yards]. 

They 


Ttiejr  who  witnessed  this  gr>ii<)  catsstroplie  from  the  to{>  Th>  mat  4»- 
of  AgUQ«arco  as»ert,  that  they  snw  flamts  issue  xut  of  the  " 
grouiid  for  tht  space  of  more  thun  half  a  league  square; 
that  fragiiMiiU  of  red  hot  rocks  were  ihrowo  lo  a  prodijjiouH 
Iwiglit ;  and  tliat  tkroogh  a  thick  cloud  of  ashea,  illoDiiiied 
bjr  the  voIchdic  lire,  and  rtsembling  a  storaiy  sea,  tlie  soil- 
enedcrubtuf  the  earth  wus  seen  to  swell  op.  The  rivers 
flf  Cuilimbu  und  Sun  Pedro  theu  preci(>itAted  theaiselves 
iato  the  burning  crevices.  The  decompMition  of  the  water 
coutributed  to  reuuimale  the  flniues,  which  were  percepti- 
ble at  the  city  of  I'aecuoro,  though  standing  on  a  very  wide 
plain  1400  met.  [1530  yards]  above  the  level  of  the  playai 
de  Jorullo.  EruptioDS  of  mud,  particularly  of  the  strata 
df  cluy  including  decompoaed  nodule«  of  basaltn  with  con- 
centric layers,  seem  to  prove,  that  subtcrraneaD  waters  had 
no  small  part  in  this  extraordinary  revolution.  Thousanda 
of  small  coi>es,  only  two  or  three  yards  high,  which  the 
Ir)dians  call  ovens,  issued  from  the  raised  dome  of  the  Mat- 
pays.  Though  the  heat  of  these  volcanic  uvem  has  dimi- 
tiiahed  greatly  within  these  fifteen  years,  acci>rdiiig  to  the 
teatiuioiiy  of  the  lodians,  1  found  the  thermometer  rise  t» 
96°  [if  centig.  203°  F.]  in  the  cnricea  that  emitted  an 
u<|Lieoufi  vt.pour.  £ach  little  cone  lea  chimney,  from  which 
u  thick  smoke  rises  to  the  height  of  ten  or  fifteen  met.  [  1 1 
or  It)  yards].  In  several  a  subterranean  noise  ia  heard  like 
that  of  Bonie  fluid  boiling  at  no  great  depth. 

Amid  these  ovens,  in  a  fitiiiiTe,  the  direction  of  which  is  si 
from  N.N.  E.  to  S.S.  E,,  six  large  hummocks  rise  400'" 
oi'  500  met.  [440  or  S5Q  yards]  above  the  old  level  of  the 
plain.  This  is  the  phenomenon  of  Monte  Novo  at  Naples 
repeated  several  times  in  a  row  of  volcanic  hills.  The  lof- 
tiest of  these  huge  hummocks,  which  rcmitided  me  of  the 
country  of  Auvergne,  ii  the  large  volcano  of  Jorullo.  It 
is  constantly  hurnint;,  and  has  thrown  out  on  the  north  side 
an  immense  quantity  of  icoriticd  and  basaltic  lava,  includ- 
ing fragments  of  primitive  rocks.  These  grand  eruptions 
of  the  cen'riil  volcano  continued  till  February,  1760.  In 
the  succeeding  years  they  became  gradually  less  fre<juetil. 
L^i^e  Indians,  alarmed  by  the  horrible  noise  of  the  new  roU 
,  at  first  deserted  the  villages  for  seren  or  eight  iMpaea 
G  S  rouikd 
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rcnnd  tlie  plain  of  Jnrullo.     In  b  fen  months  thej  beramp 

hinitiar  with  the  slvrruing  Hi^ht,  relumed  lo  thfir  huts, 

t  and  went  down  to  the   maontuins   of  AgtiiiBarco  and  Sant« 

iavfi,  to  odintre  the  ftli«aTea  of  tire  thrown  out  by  an  in^- 

nite  number  of  large  unil  smAll    volcanic  opeiiiii°>     7^C 

Aiktiamri   aghes  then  covered  the  house*  of  Querctoro,  more  than  4B 

uace^"'    "    l«*g"M  t'20  miles]  in  a  is^ht  line  from  the  place  of  the  «Tt- 

plosion.     Though  the  subterranean  fire  appenrs  to  be  in  no 

great  activity*  at  present,  and  the   Mwlpayl  and   the  great 

Totcuiio  bfgin  to  he  covered  with  vegctiiblefi,  we  found  the 

Til*  t"  iil'I     kir  BO  h<'9Ted  fay  the  httle  ovens,  that  lo  ihe  Bhnde,  and  at  a 

n^iemuiein    considerable  distaiii^e  from  the  grouitti,    the  thermometer 

«ft.  rose  le  43°  pOg-*'  F.].     Thin  fact  evinces,  that  there  ii  no 

«M|{^ration  in  the  I'eport  of  some  of  the  old  ludians,  who 

wiy,  that  the  plains  of  Jorullo  were  uninliubit«bl«  for  sere* 

ml   year*,   and  even    to   a   considemble  dintancv  from   tb« 

ground  raised  up,  on  account  of  the  exvesaive  heat. 

Twonvfr*  Near  the  cerro  of  Santa  Ines  the  traveller   is  »lill   shown 

■°">  the  river*  of  Cuitimba   and  San  Pedro,  the   bmpid  waters 

of  whi'.h  formerly  refreshed  the  sugareanes  an  the  ettate 

of  Don  Andrew  Pimantel.     These  springs  wM-e  lo«t  in  the 

»ni  iiippftcd    night  of  the  agth  of  September,  1759:    but  <J(K)0  met. 

»uS^'h~'«!d!'  ["**'■  -*°"  yards]  to  the  westward,  in  the  soil  that  has  been 

elfvated,  two  rivulets  are  seen  to  break  out  of  the  clayey 

dome  of  tbe  funiaccSt  <  exhibiting  themaelret  f»  thermal 

waters,  in  which  the  thermometer  rises  to  53*7*  [I36*86°F.]. 

The  Indians  still  give  these  the  names  of  Sao  Pedro  and 

Cuitimba,  because  in  several  parts  of  the  Malpays  large 

bodlea  of  water  are  supposed  to  be  heard  running  from  east 

to  west,  from  the  mountains  of  Santa  Ines  to  the  estate  af 

the  Presentation.     N«ar  this  estate  is  a  brook,  that  emits 

Siilphuioiu      mlphuretted  hidrogen  gas:  it  is  more  then  7  met.  [near  B 

«iu[.  yards]  wide,  and  is  the  most  copious  hidrosulphurous  spring 

I  ever  skw. 

•  la  the  boltom  of  die  cralfr  we  fuand  tb*  beat  of  the  air  «7" 
tllSe"  F.],  Slid  in  soaie  plscei  tH°  ud  60°  [tali  4°  «nd  im*l.  We 
bad  to  pus  OTcrcricka  exbalinj  Fuiphiiraui  vnpuuni,  in  wbicb  ih* 
IhcmomelernMe  tu  S3°  flss''].  Fmni  iht*f  crarkf,  and  Ihe  bespi 
of  (coric  tbst  cover  cauiidenblc  hi«Ilo«>,  the  deictot  ints  ibe  crairr 
w  aat  wilbont  duger. 

h 


I 
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In  the  opiuion  of  the  natives  these  extraordiDary  cbengea  The  caiasim- 
I  hare  de«cril)ml,  the  crust  of  earth  raised  and  cracked  Ijv  o„^ng"ro''™e 
volcanie  fire,  the  iiiountuins  of  scorix  and  ashes  heaped  up,  Terigunca  of 
ere  the  works  of  monks;  the  greatest,  no  doubt,  they  ever  '"""*  mouki. 
produced  in  either  heniis|<here.  Our  Indian  hi^t,  at  the 
hut  wc  inhabited  iii  the  plain  of  Jorullo,  toKI  us,  thai  bome 
missiuuary  ca|iuchinii  preached  at  the  esitute  of  Sua  Pedro, 
and,  not  inettiDf;  a  fuvourable  reception,  uttered  the  most 
horrihie  and  coKiplJealed  imprecutiona  against  this  plaiu> 
then  so  beHutiful  and  fertile.  They  propht^ied,  that  the 
Cfllate  Hliould  first  be  Ewullowed  up  by  flumes  issuing  out  of 
the  boweU  of  the  Earth  ;  and  that  the  air  should  afterward 
"be  cooled  to  sucli  u  liegree,  that  the  neighbouring  raoun- 
taiiis  sbuuld  remain  for  ever  covered  with  ice  and  snow. 
The  6rst  of  theic  maledictions  havinfi;  been  so  fatally  veri- 
fied, the  common  people  foresee  in  the  gradual  cooling  of 
the  volcBuo  the  presage  of  a  perpetual  winter.  1  have 
thought  it  right  1o  mention  this  vulgar  traditioci,  worthy  » 
place  in  the  epic  poem  of  the  jebuit  Landivar,  because  it 
'exhibits  a  striking  feHtuic  of  the  manners  and  prejudices 
«f  these  remote  countries.  It  shows  the  active  industry  of 
a.  class  of  men,  who,  too  frequently  abusing  the  credulity 
of  the  p*-ople,  and  pretending  t.u  possess  the  power  of  sus- 
pending the  immutable  laws  of  nature,  know  how  to  avail 
theai«elv(B  of  every  eveat  for  establishing  their  empire  by 
the  fear  of  physical  evil. 

The  situation  of  the  new  volcano  of  Jorullo  leads  to  a  Lineof  ToUa. 
very  curious  genlogical  observation.     It  has  already  been  "'^''''MeiLiM 
observed  in  the  3d  chapter,  that  there  is  in  New  Spain  a  cbti^'lrf  huT^ 
.line  of  great  he^hts,  or  a  narrow  zone  included  between 
the  Utitudes  of  18' 59'  and  I9*  19',  in  which  are  all  thu 
summits  of  Anahuxc  that  rise  above  the  region  of  perpetual 
mow.     These  Bummils  are  either  volcanoes  still  actually 
burning;  or  mountains,   the  form  of  which,  as  well  as  the 
nature  of  their  rocks,  renders  it  extremely  probable,  that 
they  formerly   mntained  subterraneao  fire.      Setting  out 
ftom  the  coast  of  the  Gulf  of  Mexico,  and  proceeding  west* 
mrd,  we  find  the  peak  of  Oribaza,  the  two  volcanoes  of 
U  Puebia,  the  Nevado  de  Toluca.  the  peak  of  Tancitaro. 
and  the  volcano  of  Colima,    These  great  heights,  instead 
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of  forniing  the  ridj;*  of  the  cordilkra  of  Anahoac,  and  foU 
lawing  ilB  <)ir«ction,  which  is  from  S.E.  to  N.  W.,  are  on 
the  foatrary  in  a  line  perpendicular  to  the  axis  of  the  great 
ehaii)  of  mountains.  It  is  certainly  worthy  remark,  that  in 
the  j'tar  1759  llie  ne»  voK-aiio  of  Jorullo  was  formed  in  the 
continuulion  of  this  line,  and  uu  the  sume  purallel  as  the 
sttcieitt  Mexican  volcanoe«. 
"I  A  view  of  my  plan  of  the  environs  of  JoruDo  will  »how, 
"^  that  the  NX  lui^e  humniacks  have  riseii  out  of  the  earth  on 
a  vein,  thut  crosBea  the  plain  from  the  cerro  of  las  Cuevai 
to  the  pichmco  del  Montero.  The  new  mouths  of  Vesuvius 
too  arc  found  ranged  aloug  a  fiBSiire.  Do  not  (hese  analo- 
gies give  U9  reusoa  to  suppose,  tiint  there  e\ists  ia  this  part 
of  Mexico,  at  a  great  di^pth  within  the  Eurth,  a  fissure 
■tretching  from  east  to  west  through  a  space  of  137  leagues 
[343  miles],  aud  through  nhich  the  volcanic  tire  has  made 
ita  way  at  ditlereiit  times,  bursting  the  outer  crust  of  por- 
phyritic  rocks,  from  the  coasts  of  the  Gulf  of  Mexico  to 
Ihe  South  Sea?  Is  this  fissure  prolonged  to  that  little 
groupe  of  islands,  called  by  CoUuet  the  Archipelago  of 
Regigedo,  and  round  which,  in  the  same  parallel  with  the 
Mexican  volcanoes,  pumite  stone  has  been  seen  floatlug? 
Naturalists  who  distinguish  the  facts  offered  by  descriptive 
mineralogy  from  ihtoreticul  reveries  concerning  the  primi- 
tire  aUUe  ^f  our  platwt  will  pardon  me  for  having  conaigned 
tliese  observations  to  the  general  Map  of  New  Spain,  con- 
taioed  in  the  Mexican  Atlas. 


Citemical  Inqutrj/  i»to  ike  Compoiition  *f  some  Weapons  and 
Utensilt  ijf  ancient  Bronx* :  ht/  Mr.  Klapkoth  *. 


.We 

I,  and  ercD  those  that  tncceeded  them,  employ<4 


Copper  prefer-  W  E-know  &am  ancient  author!,  ■■  well  aa  from  wcapooa 
ihe  ue'iMUi!^  "^  M*ei»aila  dug  up  in  iBodem  times,  that  mea  in  the  ea>* 


I 


what  Herodotue  (ays  of  the  Massage- 
in.  and  whose  weapons  and  utonsiU  mere 
r  less  applicable  lg  ul)  the  Dations  of  an- 
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^pper  in  iirefcreoce  fiir  the  fiibntation  ol'  metallic  utensils 

en  pons, 
tie,  wlw  used 

liquity. 

The  ijrpat  difference  in  the  exterior  churncters  of  the  two  Thfy  were 
nietflls  in   their  cruHe  stute  leaves  no  doubt,  that  men  "Ce  l™,"n^Jd "wii 
sooner  Beqiiuinted  with  copper,  and  the  method  of  adapting  ii,  »  muic? 
itto  their  pnrpOHes,  than  iron.     It  is  probable,  that  they  ""^  """''''" 
fbund  copper  in  liirj^e  miBseii,  mid  ni'arly   preparei)  by  na- 
ture, as  we  Btill  meet  with  it  in  eountrief,  the  niineralogical 
wealth  of  which  has  been  little  explored.     Accordingly  in 
treating  the  ore  by  lire  ihey  coidd  not  fail  to  observe  all  the 
advantages  of  lliia  metal,  both  with  resjiect  to  the  richness 
ef  its  produce,  and   the   facility  wiih   which   it  might  be 
forged.     Iron,  on  the  contrary,  was  not  to  obvious  to  men's 
eyei;  undthedi  liiiguliihini^  of  its  various  ores,  with  the  art 
of  worhing  them,  and  forming  weapons  and  instnitnents  of 
them,  could  only  be  the  fruit  of  long  expcrrience. 

I   shall   not   avail  mj'self  of  the  numerous  testimonies  ofCnfiper  cm- 
ancient  authors  to  prove,  that  copper  has  been  employed  in  r  ,/,i„JoiI'g 
preference  to  iron,  as  it  is  sufficient,   to  appeal  to  Homer,  wiicmheiu 
All  weapons,  both  offensive  and  defensive,  as  swords,  spear-  *''^  * 
heads,  helmets,  and  shields,  as  well  as    various  doraesiic 
utensils,  were  of  copper  [iuc\x°')  '•  tljongh  in  Homer's  time 
iron  {ffiiifu]  was  used,  but  Ices  frequently,   and  hardened 
by  plung;ing  redhot  into  water.     Even  when  the  advantages 
of  iron,  and  the  modes  of  fabricating  it,  were  well  known, 
men  used  copper  for  their  weapons ;  for  iiistance,  in  the  leit 
ages  of  the  republics  of  Greece  and  Rome. 

We  know,  that  copper  is  not  fit  for  the  purposes,  for  Th»  eopptt 
which  the  ancients  employed  it.  When  cast  it  is  porous 
and  brittle;  and,  when  forged,  too  soft.  The  ancient  wea- 
pons and  utensils  being  of  a  hardness,  which  this  metal 
doea  riot  possess,  it  was  long  luppo^ed,  that  the  ancients  had 
tome  method  of  hardening  copper,  as  we  do  iron  and  steel. 
Bat  chemical  analysis  has  showa  the  fulsiiy  of  this  opinion ; 
aad  demonstrated,  that  these  weapoosand  instruments  were 
not  pure  copper,  but  an  alloy  of  this  metal  with  tin,  which 
yie  call  bronze,  and  which  was  the  ai,  brans,  of  the  Romans. 

The 


u  barricned 
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e      Tlie  wtitpo[i«,  iiigtruincnU,  and  itutues,  uhich  haic  bceu 
dnjj  out  of  ihe  ground)  cvidejilly  prove,  that  the  property 
of  tin  to  impart  [mrdness  and  density  to  the  iiiclal  ulloyed 
whh  it  w4Lkiiowii  uiid  emplojed  by  llie  most  undent  n«- 
lioM.     All  ihese  objects  occur  of  bruuxc.  but  iiuut  of  puf« 
copper.     It  ii  ast«nishiug,  thut  this  practice  of  iuipartiug 
to  coppeTi  by  tiUoyin]^  it  niih  ii  i^ertuiti  portion  of  tin.  a 
liardueVB  sufficient  for  sword-hUdes  and  ottit-r  cutting  in- 
Btruraenls,  should  hove  been  so  fieneraily    followed  by   the 
The  III)  fetch- ancients,  iioC»'ithsianding  tile  unjit  of  tin  tnines.     All  the 
rd  f'om  Cora-  ^■^^  ^^^^^  ^^^j  jj^^^  ^^^^^  obligi^l  In  procure  from  the  Caseiter- 
idei,  the  present  Cornwall,   and  the  irude  was  exclusively  io 
the  hand«of  the  Pheniciani. 
Varioiu  >nd-       Having:  had  an  opportunity  of  nuaying  several  fragineni* 
quiiift  iiu-      gf  uetaUic  siitiquitiea,   1  conceive  it  may  be  of  Home  utility 
to  nuke  public  the  resulla,  as  u  supplement  to  the  few  rc- 
cuiatu  analywa  hitherto  made. 
X1»d<  of  tn^       The  frag;meiitii  to  be  anidy»cd,  being  first  wei{:;hed,  were 
^**'  put  into  a  phial,  into  which  were  poured  hik  or  ei^bt  part* 

of  nitric  acid  of  the  tpecilic  gravity  of  V22,  and  digeitcA 
in  a  Mftdheat,  till  compleiely  diasoWed.  The  on  tents  o( 
the  phial  were  theu  diluted  with  a  sufficient  q\ianiity  of  wa* 
ter,  and  the  mixture  left  Io  stand,  till  all  the  oxide-  of  tin  i 
liud  fillen  dowD,  und  the  sizure  liquid  appcnred  quite  clear. 
This  being  poured  off,  the  oxide  of  tin  vru'<  collected, 
washed  repeatedly  with  nater,  dried,  heated  redhot,  and 
irdghed>  It  waa  found,  that  100  parts  of  calcined  oxide  of 
tin  equalled  80  parts  of  tin  in  the  metallic  state.  The  ni- 
tric MlutioD  was  tested  in  the  usual  way  for  silver,  iron, 
lead,  and  zinc.  When  it  was  found  free  from  these  metals, 
M  in  all  the  following  inquiries  it  proved,  it  was  easy  to  c»l- 
culate,  by  deducting  the  quantity  of  tin  found,  the  pro- 
portion of  copper,  which  was  likewise  obtained  by  the  com- 
mon methods. 

1.  Anmffiii  of  m  antique  sword, 

Aa  unique  In  a  collection  of  antiquities  at  Berlin,  found  on  digging 

^  into  some  ancient  graves  in  the  march  of  Brandenburg, 

among  several  articles  of  bronze,  as  ipear-heada,   knives, 

ornamenta,  &c.,  are  two  swords;  but  the  place  where  they 


e  found 


rown.  One  of  these  sworda  ivus  broken, 
lb«  oilier  entire.  I'heir  composition  is  the  same.  They  a,re 
both  coveted  nith  the  green  shining  rust  culled  patina.  The 
sword  in  que^ilioa  weighs  17  ounces,  and  ii  20  inches  long; 
the  blade  l6{,  and  the  hill,  which  is  rivetted,  3^*.  The 
l>la(le  is  twoedged,  and  l{  inch  broad  for  two  thirds  of  its 
len);th,  the  otherVhird  sloping  ulf  to  a  round  point.  In 
th«  middle  it  in  3j  line^  thick,  and  slopes  to  fom  an  edge 
on  carli  side.  Belon  the  hilt,  and  «n  e*ch  side  at  the  edge, 
is  a  part  cut  out  <)ar  10  lines  long,  and  1  or  l(  deep,  the  use 
of  which  1  do  not  know. 

To  hnd  the  colour  and  brightness  of  the  blade,  I  ground 
it;  and  though  ihe  parts  injured  by  the  rust  prevented  tne 
from  restoring  its  original  appearance,  its  colour  and  lustre 
were  observable  in  some  parts,  and  iudicaled  considerable 
hurdness  iind  density. 

itsaniil^^i^  in  the  way  above  nientioned  gave  the  following  It^ 
propanJiHis:  copper  89,  tin  11. 

To  render  the  description  and  analysis  of  these  antique  Coi 
■•ords  found  in  oar  country  more  interesting  by  a  compuri-  *"' 
son  with  other  weapons,  1  shall  here  give  an  abstract  of  two  i„  j 
CKCellent  papers  by  Mr.  Mongez  in  the  Sth  vol.  of  the  Me- 
moirs of  the  Institute,  which  contain  a  description  and  ana- 
lysis of  similar  bronze  swords  found  near  Abbeville.  One 
was  found  under  a  bud  of  peal,  with  the  skdetons  of  a  man 
and  horse.  Ita  whole  length  was  2S  inches,  the  breadth  of 
the  blude  l6  lines,  the  weight  31  ounces.  According  to  the 
analjai^  of  Mr,  Darcet,  it  coutained  15'53  tin,  and  87-57 
copper  f.  A  second,  which  was  found  at  the  deplh  of  10 
feet,  in  a  calcareous  tufa,  was  about  29  inches  long,  and 
contained  fifteen  tiu  and  82  copper.  The  rivets  that  fast- 
ened the  outer  part  of  the  hilt  contained  but  5  per  cent  of 
tin,  because  (bey  required  to  be  more  tloxible.  A  third 
was  33  inches  long,  and  found  at  the  depth  uf  nine  feet  iu 
A  bed  of  peat,  by  the  side  of  the  skeleton  of  a  mau,  on  the 
head   of  which   was   a   bronze  helmet.     This  skeleton  and 

•  At  I  do  not  know,  whether  the  mwiutej  in  iht<  pjper  be  French  ur 
0«maa,  Ib«r  ue  ieftu  in  tbc  Fitnch  Joumtl.    C- 

t  Oaeof  lhM«  tn  numbcn  l<  iiidcDiiy   iioag,  bm  |  kauv  not 


n  fuund 
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HVera)  o'her*  were  Ij-ing  In  an  ancient  boat.     The  fompo^ 

Mtion  of  IhU  iword  was  10  I'ta  aitd  QO  copper.     AiiuTlirt 

sword,  orcutlas,  18^  iachei  loni;,  conlaiua^d  but  4  per  c«nt 

of  tin. 

rbelaonitin.      These  Bntique  sword  a  were  nut  farmed,  like  our  weapon* 

'h""'i!i'-!erit«     <*f  iro"  and  Steel,  but  were  eui>t  in  moulda,    like  all  olhrr 

tercciti  not   iiMtrunieiits  nf  broi'Ze.     Tlieir  e^tfe,  ns    well   as   ttiotie   of 

brgcd.  euttinjf  iiutruineuta  in  general,  must' have  been  ^ven   liy 

ban',  imiioth  stones.      Tlie  opinion  of  snine  antitjunrini 

therefore,    who  assert,  that  the  uncienta  were  niitie(|uaiii(id 

with  tile  art  of  eailiiig  metaU,  is  absoliitdy  fuhe. 

To  say  nothing  uf  the  nahu'e  of  brnnze  rendering'-  itiii- 
eapnble  of  being  prepared  in  any  oilier  way,  sny  one  may 
be  ronvineed  of  this  b_v  itimple  inspeelion;  itnd  if  yn»  would 
have  a  proof  of  it  in  Homer,  )ou  need  only  read  the  93d 
book  of  Ibe  Iliad. 

2.  Anaiytii  of  ihe  inf lallic  aJloy  of  crooked  antique  k»iert, 

LrookeJ  »ii-         f"  several  provmces  of  Germany  cutiin|r  inKtriiinent^,  . 

lu^uckaliis.    bhaped  like  sickles,  have  been  found  i[i  digtjing  or  plnu^ll-  , 
iuf(  the  ground  ;    but    whether  they  rnilly  were   ancieut 
sickles  is  not  determined,  as  many  suppose,  ihut  they  maj 
bare  been  used  as  knives  in  the  warn)  baths.    1  have  select- 
ed tvi'o  of  these,  futind  at  dirt'ereril  places,  for  analysis. 

One,  which  was  found  with  various  utensils  in  a  garden 
at  Merz,  near  Mueltord,  yielded  by  analysis,  after  its  crust 
of  grayish  rust  was  removed,  tin  13  parts,  copper  S5. 

The  other,  found  in  the  island  of  Rugen,  was  covered 
with  the  common  patina,  and  gave  tin  13,  copper  B7. 

3.  Amafifsit  of  an  antique  ring. 

K«  iniiqua  I  had  selected  for  Other  inquiries  a  fragment  of  an  elas- 

'"'•i^ ''j*'"  tic  and  flexible  ring,  which  was  found  with  some  Roman 

)roiiB.  coins  in  thp  vicinity  of  the  Rhiner    This  ring  was  made 

with  a  balf'-flattened  stern,  grooved  on  the  outside,  and  6 

liues  broad.     Its  axterior  diameter  is  S(  iocbes,  its  interior 

-  S|.     It  is  not  soldered,  but  iis  extremities  are  ao  closed  by 

tbe  elasticity  of  the  metal,  that  it  is  difficult  to  separate 

I  hem.     The  colour  of  the  metal,   in  the  parts  that  have 

been 
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l)f€ii  puii>Iu^l,  is  very  fine.  We  liave  no  sufficient  clew  lo 
the  use  of  ilktae  rings.     Its  analysis  gave  tin  9,  copper  91. 

The  same  proportions  were  found  in  mn  elastic  ring  ana- 
lysed  by  Mr.  Mongez,  which  was  found  near  Bourg»  where 
several  other  Roman  antiquities  had  before  been  disco- 
vered. 

It  is  to  be  wished,  that  the  elastic  property  of  btonxe 
should  be  examined  more  minutely. 


4«  AnatysU  of  a  piece  of  GredoM  brass. 

lliis  little  fragment,  decorated  with  ornaments,    which  GrecUm  bnsi. 
was  found  in  Sicily  in  a  Grecian  tomb,  appears  to  have 
been  a  button,  or  some  other  ornament  of  armour.     Its  pro- 
{lortions  are,  tin  11,  copper  69* 

5.    Analysis  of  antique  rivets. 

These  rivets  were  short,  and  of  the  thickness  of  a  middle*  Anti^erlTStt. 
sized  wire.     As  it  was  necessary  they  should  be  flexible,  it 
was  requisite,  that  the  alloy  should  be  in  different  propor- 
tions, that  of  the  tin  being  diminished.    This  con«sted  of 
tin  2'25,  copper  97'7&» 

6,  Analysis  of  an.antique  aq>. 

The  great  number  of  antique  cups  and  vases  found  at  Antique  cnfu 
different  times  sufficiently  prove,  that  the  ancients  possessed 
the  art  of  reducing  bronze  to  thin  sheets.  The  cup,  pieces 
of  \vhich  were  employed  for  this  analysis,  was  found  in  a 
Grecian  tomb  near  Naples.  It  has  ko  well  resisted  rust, 
that  its  inside  has  lost  very  little  of  its  )>oiish.  Being  very 
thin,  I  expected  to  find  in  it  but  a  small  proportion  of  tin  ; 
but  I  obtained  tin  14,  copper  86. 

Comparing  the  proportions  of  tin  found  in  the  present  Antiqu*  xnir- 
analysis  with  those  of  a  fragment  of  an  antique  mirror, 
which  I  had  already  [Ablished  in  Scherer's  Journal,  vol. 
VI,  and  which  consisted  of  32  per  cent  tin,  and  a  little 
lead,    we  find,  that  the  ancients  judiciously  adHpted  the  *-* 

proportions  oF  tin  and  copper  to  the  purposes,  for  which 
they  were  required.'^  I  conceive  it  unnecessary  to  particu- 
larize the  rest  of  the  analyses  1  made  of  pieces  of  antique 
•  bronze : 


^mnt^ 


rrr 
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bronze:  it  is  BiifficiRnt  to  saj',  tliiit,  except  thU  mirmr  and 
tbe  riVeti  ali'eady  mrniioiictl,  I  ulwuys  found  the  tWtiy  con- 
Uined  IVoiM  9  to  15  jwr  ceitl  of  tin. 

7.     AnalyiU  of  ilit  quadriga  of  Chios. 

The  proportimi*  of  th<-  ulloy  'if  tliis  masl.T|>ii-ce  of  onli- 
qutty  bmr  no  re»«iultl«iice  to  those  ulnnily  luetilionvtl.  It 
has  been  long  asKertfd,  tbut  tiii;*K  horses  wrrc  the  woik  of  I 
Lyiippuo,  contemporary  of  Alexaiidir,  wlio  in  known  in  iHe 
hiitory  itt  the  art*  as  the  gnjateat  ins>ti?r  in  the  ext-rution  of  ' 
K|<ieatriHn  stutiies:  hut  geverul  niodi-rn  connoissrun>(lib[iute 
this,  dud  My  the  horses  are  in  loo  clunmy  »  style,  to  buvo 
been  the  woik  of  Lysippus. 

It  ii  admitted    however,  that  they  wee  bfoujcbt  from     , 
Chios  to  Constnnlinople  in  th*-  reign  of  ThcodoMU*  I.     Ifl      I 
ti;04,  when  the  iTcisiiders  made  themselves  mutters  of  that 
city  for  the  becond  time,  pilltiged  it,  and  set  it  on  6re,  lliii     | 
quxdrtga  escaped  the  defttruetion,  ihut  befel  many  nucient 
workH  of  art.     On  dividing  the  pbindcr,  the  doge  Daitdolu 
tle*tined  the^  hnrses  for  the  repnbhr  o(  Venice,     All«rbu 
death  the  jiodistut  Mitrliii  /I'nu  »e>it  tbeiu  tn  Venit-u  «ilh 
other  parts  of  the  tipoil,  mid  the  do^e  Peter  Ziuni  orrw     j 
inented  nilh  them    the  entrance  tu  the  raihedral  of  St. 
Mttik.      About  fix  )-eiiturii.-s  nftiT.  in   J7JIS,    they   were  re- 
movtd  to  Paris,  and  placed  at  tbe  two  enttances  of  ihe 
tquure  of  the  Carrousel.     Siiu'e  tliat  time  they  have  bepn 
brought  together  again,  and  harnessed  to  a  chariot,  to  de- 
corate the  iriumphul  arch  in  that  square. 

These  four  horses  nere  not  cast  at  once,  tike  statues  in 
bronze,  but  are  composed  of  separate  p^irts,  wrought  witti 
the  chisel,  and  afterward  Joined  togetlier.  The  hollows  ia 
the  hiod  partH  are  lilled  with  lead,  H'hit.'h  has  assumed  its 
shining  reddish  appearance.  These  parts  are  gilt:  yet  the 
gilding  is  nearly  effaced,  thoti(;h,  according  to  Buonarotti, 
the  gold  with  which  the  aucienlH  t:*rered  their  bronze  nas  to 
ours  fls  six  to  one. 

These  hon>es  were  supposed  to  be  of  copper,  bectiuse  this 
metal  takes  gilding  better  thnn  bronze ;  and  I  have  been  ei>- 
abled  to  verify  the  fact  on  a  small  piece  weighing  40  grain*, 
which  was  seat  me.    From  this  it  appears,  that  the  copper 


tt(Ai.V3is  or 

WMB  not  nlhiolulely  pure,  as 
ovidt^  of  till  obtuiiifd  from  ' 
OMS  of  B  gruiii ;  m  Ihut,  vh 
tlic  propnrtiDii  uoulil  be 
per.  This  proporlion  is 
have  heeii  acciilciital. 

fnourdayBih..-u,eorir 
■nini^hed  thnt  of  bronztf,  u 
hy  the  ancients.  It  in  now 
staiiii-s*.     But  is  it  not  <1> 


iNriQUE    DHONZIiS. 
tcontaintfj  a  little  tin 


o  the  tnetulltc  8tat«,  w 
ily  7  parts  of  tin  to  993  of  cop-  ' 


so  small,  it  muy  be  presumed  to 

hus  Bingulai'ly  di-  Mi^'ht  n> 


iih  was  so  frenueiitly  employed  °'. 
-onlii>e<I  to  (.aniions.  bells. 
irublf,  that  our  copper  ve 


^oiilil  be  replaced  by  vetiseU  of  bronze  or  brass,  as  thi-y  are 
less  liable  to  oxidation,  unJ  to  iiijitre  the  healths  This 
question  deserves  lo  be  solved  by  comparative  experinienls. 
Whut  ought  to  induce  us  to  exaroinc  this  iinportant  que»- 
tian  is,  thut  the  aucieuts  employed  only  vessels  of  bronze  in 
thtfir  kitciiens  and  cell.ira  in  general.  thout;h  they  were  well 
acquainted  with  the  injurious  qimlities  of  oxide  of  copper 
tuken  internally.  This  oxide  liauiever  ihey  used  exlernally 
for  eleuDsint;  und  healing  wounds.  Accotdint;  to  Ariitotle, 
wound*  made  with  weapons  of  bronze  were  more  easily  cured 
tlmn  those  made  with  weapons  of  iron. 


In  B  note  sobjoined  Mr.  Darcet  observes,  that  the  metal  Mm»I  of  rtie 
of  the  horses  of  the  CarroBneU  tnken  as  it  is,  yieldii  copper,  J|^>'*''"S»  "', 
tin,  lead,  gold,  and  eilver.      If  the  surface   be   filed,  so  as  ed by  Diteci. 
to   remove  all    the   gilt  part,  uolbing  is  found  but  copper, 
tin,  and  lend.      If  u  piece  perfectly  free  from  cracks  be 
taken,  -«nd  thoronghly  cleaned  by  the  file,  it  yields  copper 
and  tin  alone ;  but  it  is  difficult  to  procure  snch  pieces,  for 
the  copper  is  full  of  flaws,  und  the  mixture  of  Utid  und  tin, 
with  whreh  the  horses  were  partly  filled,  has  insinuated  it- 
self into  every  crack.     Or  annlising  some  select  pieces,  he 
found  copper  99'I77<  tin  0'923 :  but  as  sulphuric  acid  dis> 
turlird  the  iTHnspsrency  of  the  nolii'iant  he  supposes  a  little 
lead  wm  present,  and  that  part  of  the  tin  might  come  from 
the  alloy  of  tin  and  lead,  whicb  hud  covered  the  iubide  of 
the  pieces  he  uuxl. 


m 
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lie  could  not  procure  a  picre  w«ll  gilt,  to  i:saniin«  in  wh«t 
wuy  the  gold  wus  applied;  but  he  observea  (hut  the  ImU 
tieiiciit  of  the  uetul  bcema  to  indicate,  Utat  quiclcBiWer  was 
vnipioyed.  i 


.h   ■        .  HI.  , 

On  ihe  black  Sand,  or  Mmaehanitr,  /.,tind  on  the  Consit  ^ 
Lis^ria:  bjf  D.  \tvi*tti.  Prof,  of  Bttiavf  and  IS'ulural 
Hiiiofjf  in  ihe  Imptrial  Academy  of  Genoa*. 

S^iiinnof       ^  HE  situation  oT  minerals bTomea  daily  more  irnprjrtant 

bcdadied.       to  be  known,  u8  it  TilniiJics  the  ^otogiitt  with  knowledge' 

of  iinpOrlanre  to  (he  th<-ory  ofthe  Earth,  and  the  inineralo> 

gist  with  charaeltrs  W-jlily  uiteresliDg  with  refipfct  to  that 

Knd  of  usocTUtioi),  which  tukes  pluce  lietweea  diObrent 

minerals. 

Ttiitofin^      '  ThesUantion  of  the  ferrirerouioside  of  titanioin  hasii6t 

kiiown!!'"'""  y^'  ^^^  studied  in  a  sotisfactory  manrtcr.     There  is  even  s 

variety  of  this  specie*,    known  by  the  name  of   menachn- 

■  I  ■>(«>  which  has  hitherto  bteu  found  only  tD  the  form  of 
''  '^  haaA,  aod  the  situntion  of  which   Is   consefjuently  unknown 

■  ,A    ■  -1  to  the  naturalist.     The  black  sand  found  on  the  wuhora 

betv'eea  Pegli  aud  Sestri,  about  four  miles  from  Genou, 

having  been  analyttd  by  niy  learned    colleague^  prof.  J. 

Uojun,  was  found  to  be  true  tnechanite,  of  which  it  has  all 

tmIovicuI  •baracters.     Hitherto  it  had  been  found 

only  oo  the  nexshore,  where  it  never  appeared  but  after  great 

storms,  which  had  contirmtd  the  opinion  of  its  Bubmarine 

situotion,  and  destroyed  all  hope  of  ascertaining  it. 

tHii  appeirion      I  had  vinjtt^d  the  iliore  however  Eereral  limes  betweea 

»fter'l'a"d  ""'"  ****''  "'*''  S"'""''  "'*'='"  P''"*y  *'olent  BtoriuB  at  sea  iinotteo- 

fSovi-,  dfd  with  rain,  without  tindiiig  any  appearance  of  menaoba' 

nite;  on  the  ca|itrary  I  found  a  stripe  skirting  the  sea  for  a 

hundri'd  puces  or  more,  if  the  storm  at  sea  had  been  ac- 

rompmiieJ    with    abundant  ruin,  and   particularly    if  the 

•  jQiiruil  lie  Ptifiiqiir,  vol.  LXIX,  p.  314. 


id  PegU  hud  inundated  this  part  of  the 
the  surfuce  of  the  Burroundiog  moun- 


brpoki  of  Sestri 
jthore,  after  washing 
laini. 

'1  iiis  nbservation,  frequently  occurring,  led  me  to  suipect,  ihercroie  pre- 
dial the  black  saod  on  this  .hore  wai  furuished  by  the  f,t,^j,*',hT*'" 
mountaiii:^,  (hat  pour  thtir  waters  into  the  Varenna,  as  well  n 
as  by  other  torreuts  nimiing  between  Sestri  iiiid  Pe!;li ;  that 
the  conflict  between  these  fresh  water  Btreums  and  ihe  wuires 
of  I  lic  s.o''my  sea  directed  agaiust  the  ithore  effected  u  wash- 
in;^  of  the  earth  t'oiituiiiin);  the  iiiechtinite;  uad  that  tliua 
the  iniueral  was  deposited  \n  tlie  form  of  sand  on  the  share, 
while  the  euithjr  substanced,  lieiu;;  leK!>  heavy,  remained  some 
tiifie  longer  dilFutted  and  tuependeil  in  the  ituaivuter. 

This  coDJei-'ture  inspired  me  with  the  hope  of  linding  the  Torrenu 
pwtive  bed  of  the  mechaiiile  in  th.>  mountains  above  Sestn  ""'^'^  "! 
and  Pegli,  which  form  the  stresms   of  the  Varenna  and  Llguii*. 
other  little  torrent*,  tliat  flow  uiross  that  ebore.     I  deier- 
miued  theretbre  to  trace  theie  torrents  to  their  sources,  and 
at  iha  same  time  ascertain  the  nature  of  the  mountuins. 

The  torrent  of  Vurenna  divideK  the  territory  of  Sestri 
from  that  of  Pegli.  Though  dry  in  summer,  it  is  above  ■ 
hundred  yards  broad  at  ila  month.  It  forms  the  ed)^  of 
the  plainii  that  border  it  on  both  sides,  and  add^  to  thera 
annually ;  but  it  frequently  resumes  its  rijfhts,  and  destto}'s 
in  a  day  the  work  of  ages. 

The  torreot  comes  from  a  chain  of  roagnesian  metintains,  MountiJns 
which  Hhelter  the  tine  plantations  of  Pegli  from  the  north  f'""!  *t>ich 
wmd,  and  render  its  climate  the  mildest  in  a.\\  Liguria.    To  '^'^  ^'""^■ 
the   ri|;ht  of  this  torrent,  above   Pegli,   begins  a  system  of 
mountuins  of  micaceous  schist,  which  runs  Koractimes  mtr> 
ehiuiug  at  others  into  roicaschiet.     This  system  is  continued 
to  the  south-west  all  along  the  Apetminei,*aud  forms  the 
nucleus  of  these  muiintaius  in  the  western   range  to  tlieir 
junction  wilh  the  maritime  Alps.      It   is  between  Pegli   mid 
Sestri  only  lliiil  »e  can   properly   establish   the   commence- 
ment (if  thi«  system ;    for  the  slaty  schist,  aud  secondary' 
limestoue,  extend  from  the  serpentine  diiiiii  of  Bracco,  in 
lite  eastern  range,  a*  fur  as  the  Scoi.'lio  lie  St.  Andrea,  a  dii- 
of  ubont  eijjhtand  tuenty  miles,  \ihci'.'  they  suddenly 
disappear. 
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iRKACnlXITt  IT*  MTCXCtOtrs  SCWtST. 

rii>i)t]>]>eBT,  nnd  are  replaced  hy  tmnsition  rocks,  till  we  oonc 
to  th«  tniouteouB  »rhiM*. 

I  sought  ill  viiin  Tor  the  bUck  waA  in  the  hed  o(  tho  Va- 
reDim.  The  firbblM  with  which  it  in  loaded,  and  still  moie 
the  fine  snnd  and  ckv,  which  in  the  alluvions  are  la^^t  de|io* 
vttwi  on  the  b»d  of  thi:  torrent,  do  not  allow  it  to  be  <lis(?»> 

I  then  directed  mj-  seHrch  to  the  slope  of  the  mountain*, 
both  on  Ihe  side  of  I't^li  and  on  lh«t  of  Sniri ;  to  cxomiuev 
whether  mechsnit«  »pre  one  of  their  component  ]>arts.         *, 

My  flrtt  ditcovery  of  mf  iiHchNniie  «a«  in  the  little  wnod 
Grimaldi,  whovt.  Pegli,  on  the  lighi  of  the  VBrmnii,  about 
1  ki|.  [3378  fert]  dbove  the  levfl  of  the  n«,  and  nboul  100 
m^.  [3?8  feet]  from  the  jtlnre  where  the  raenachttnile  bad 
hitherto  been  fo.mdf. 

The  night  before  I  observed  thin  a  rery  heairy  rain  ha* 
fitlleii.  The  atriuiiia  desceiiilin^  from  ih(-  mountain  had 
furrowed  the  ground  in  nil  direetionn,  iind  let  full  on  the' 
bordera  of  the  furrows  the  gravel  they  hud  WHiihvd  down. 
On  thete  bordcrn  I  soon  <aw  the  black  sanil,  which  had  every 
appenmnce  of  the  menachanite  on  the  shore  of  Pegli.  md 
which  WBti  found  on  t-iuminUiun  to  be  perfectly  kimilar  la 

it. 

I  then  tmced  this  black  Hund  to  the  lie|Tinning  of  lire  ed^ 
of  the  pluin  between  the  foot  of  the  mountain  and  the  sen; 
'  aod  no  donbt  ahould  hare  been  able  to  trace  it  to  the  shore. 
if  the  cultivation  of  this  plain,  and  the  luccessire  deposits 
af  the  Varenna,  which  I  have  already  nentioned,  had  not 
interrupted  my  tearcb. 

My  next  step  was  to  examine  with  attention  the  mountain 

'  ort  the  back  of  which  1  had  just  discovered  the  menachanite. 

It  is  formed  of  a  micaceous  schist,  of  a  ulvery  gray  colouFt 

composed  of  thin  lantins  so  tender  ps  to  be  broken  by  the 

•  The  difteWTit  »jKein»  of  mounlaini  obiened  in  ihe  Apenninu  of  Li- 
guria,  ind  every  thing  ihat  concernc  the  nilural  hutnr^  of  ihis  countrj, 
will  be  diipUyeil  in  inTTouninthe  Ap«ilnln«,  which  will  &ooii  ipjtnr. 

t  Here  ii  crtuleiiily  «>inr  mistilce,  either  in  ll:e  cnpy,  or  of  Iheprinfer. 
I  imB^ine  U  slioulj  hjre  b<.-eii  537U  feet  data  ihc  shon,  and  al  338  hcl 
(levsiion.    C. 

B»i1i 


n«i1,  thou^fa  they  cannot  be  detached  in  large  Gcales.  These 
8  fresh  broken,  have  a  silky  lustre ;  and  in 
c  places  they  ar«aa  finely  striated,  an  it'lhey  « 
of  fibres  united  longitudinally.  I'fae  latter  characteristic: 
and  tbtir  colour  disuppetir  in  [jieces  that  have  been  exposed 
to  the  air;  an  ochri;y  yellow,  a  blackish  tint,  nnd  a  gray, 
mingling  togellier,  and  destroying  the  primitive  colour. 

Particles  of  mica  are  seen  glistening  on  some  ports  of  the 
rock:  but,  besidethese  detuehed  scales  disseminated  through  , 

the  rocic,  this  iBineral  exists  in  it  in  a  state  of  extrtme  at- 
tenuation, for  it  produces  the  silvery  lustre,  which  covers 
the  surface  of  the  stone  lis  with  a  VQrni.'sh. 

An  eximiination  of  this  schist  gave  me  no  indication  of 
mechanite,  except  the  black  colour,  which  sometimes  spread 
through  the  interior  of  the  rocl(,aBd  indicated  a  kind  of  dt^ 
compositio[i ;  but  hitherto  my  observations  famished  me 
with  nothing  beyond  simple  conjecture. 

The  formation  of  an   artilicial   lake   above   tli«   wood  or  A  cut  in  l 
Grimaldi,  having  required  a  perpendicular  cut  in  themoun- ^""Jj*^'"^ 
tain,  afforded   me  a  favourable  opportunity  of  pushing  my  pstti  of  t] 
inquiries  farther.     1  then  observed  a  kind  of  stralifieution  in  ^^j.'"„^. 
the  inountRini   but  the  strata  are  so  disordered,  that  it  isinr-  lionandc 
posaihte  to  ascertain  their  general  direction.     Some  veins  of  J"'"'  " 
quartz  run  in  the  direction  of  the  strain  themselves.     The 
black  colour,  which  I  had  already  observed  extends  into  the 
substance  of  the  schist,  mixes  nilh  a  yellow  ochre,  which 
fills  the  cnvities  produced  by  the  decomposition  of  the  stone. 


ined  these  cavities  with  ; 


in   plat 


where  the 


black  colour  was  deepest,  and  found' that  this  colour 
produced  by  a  pulverulent  tnbstance,  in  shining,  angular 
grains,  attracted  by  the  magnet,  and  in  short  exhibiting  all 
the  raiueralogical  characters  of  menachanite. 

From  the  pieces  of  schist,  which   I  had  broken  off  from  pcrfwUy  r». 
the  mountain,  I  selected  some,  that  exhibited  throughout  fguJl^'^i^^" 
large  spots  of  this  black  substaoce,  mivtd  with  the  yellow>  thort. 
ish  ochre  1  hove  described.     These  I  poA'ered  in  a  mortar  ; 
and  from  this  powder  the  ma'^net  sf-pa^ated  several  grains 
of  menachaiiile  perfectly  resembling  that   on  the  shore  of 
gestri  and  Pt'gli. 

Vol.  XXVI.— J«NP,  1810.  H  Thui 
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gg  MBITACRAKITE  lit   MICACEOUI  £CHtST. 

Thae  I  can  no  loii|;er  lioubt,  that  RieniL-hiinilf,  or  the  fer* 

lifrrons  o>idf  of  tituiiium,  enters  into  the  cnm|)oaiEion  of 

thin  mioceouH  scbist.  and  occtisioii»  its  black  rolour;  and 

that  it  i»  ihese  metuUic   grains,   which,   iu   conMequence   of 

the  ()econapo«ition  of  tlie  rack,  are  washed  dnwn  by  (he  «r^ 

,Mn(  and  thrown  upon  the  shore  aft^r  separation  by  w«»b> 

ing. 

T^itMaA  From  these  obwrviitions  we  find,  that  the  gninular  nnd 

(umponenL       sandy  furm,  under   which    menuchnnite   appears,  ih   by  y^ 

[iwiofiijn-     (ueaiis  occD^ioied.   as  1ib»   hitherto  been   mipposed,  by  the 

"  ""  '      action  of  tlie  water  w^sjiing  it  alocifj.      We  iiuvi-  been,  that 

the  inenuchanile,  as  fcouii  4b  it  iv  separated  from  its  gan^'ue, 

appears  iu  (he  same  granular  and  kaiidy  forin  as  on  the  shore 

of  Seslri.     The  eituBtiuu  of  this  tn'riieriil  iherelbre  must  be 

con-iiclered  as  one  of  the  moat  ui^cieuc  among  tnetaltic  sub* 

f tancest  eirice  it  is  found  auion^  ilie  (.'Oiiiponeiit  parts  of  a 

primitive  ronk  ;  and  appears  not  to  have  been  in  its  original 

*,"J'?!'""  '*  State  even  when  this  rock  was  formed.     Some  analogy  may 

be  peri;eived  between  these  sandy  );raiiiscif  ineuachaiiite,  aud 

the  gold  dust,  that  was  erroueously  bupposed  tu  be  separated 

from  ores  of  this  uietal,  and  mixed  with  send  by  the  wateri. 

But  thin  i^old  dust  has  already  been  fonttd  in  soil  brought 

from  bornc  other  place,  whieh  leaves  us  nncertain  as  to  the 

Other  in-  period,  when  the  gold  was  reduced  to  this  furm.      I  see  no- 

itincwofwnJ  thing  to  connect  this  biiigubr  situation  of  the  niei;acbunite 

tiiei^lci.         with  any  geological   epoch   but  the  sandy   depositions,   and 

thin  strata  of  sand,  which  the  illustrious  de  Saussure  has 

found  interposed  and  almoM  tninglcd  with  the  cumposiiion 

of  primitive    mountains.      Menachanite,    us  well  as  these 

sands,  may  have  been  reduced  to  gmiiular  fragments  in  some 

more  remote  iiges  of  our  globe. 

Whatever  may  be  thought  of  these  conjectnres,  the  situa- 
tion of  meiiMchanite  in  the  shining  schist  of  the  mountains 
of  Pegli  ia  eatabiished.  Thus,  since  the  torch  of  ihp  natural 
Bcieuces  has  begun  to  illumine  the  land  of  Liguria,  the  vi- 
cinity of  Genoa  has  already  made  known  the  natural  situ«- 
Tuielitein  ''oh  of  two  miueral?,  the  variolite  in  mount  Ramazzo',  and 
mount  IU-       the  wenacbsnitei  which  forms  the  subject  of  this  paper. 

mciM,  "      ■    '  ■■  ■  ■■  "  ' 

*  Aaaalc  du  Muttum. 
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^^fitmarks  on  some  properttet  of  Nickel;  by  Profiuor  Toortk, 
r  -  <if  Berlin*. 

-U-  HE  preparation  of  a  needle  of  nickel  for  the  royat  nu>  Needle  tf 
ncralogical  cubiiiet  at  Berlin  afforded  me  an  opportunity  of '>'«''•'• 
making  a  series  of  experiments  on   metallic  nickel,  which 
will  not  perhaps  be  uninteresting.     The  piece  of  nickel  era- 
jiloycd  was  liileen  inches  long,  seven  lines  broad,  and  u  line 
and  half  thick.     It  was  dull  mid  rough,  with  here  and  ihere 
a  metallic  lustre.     Its  colour  naa  similar  to  that  of  silver  of  Thenirtd 
twelve  pennyweii;hls  hented  red  hot.     The  metal  loses  but  <'='"'''^ 
little  of  its  lustre  in  the  air,  audit  takes  a  fine  polish.  This 
is  best  effected   by  smoothing  the  surface  with  a  dnc  file, 
then  rubbing  it  on  a  blueiitone  wiih  water,  and  finishing  the 
polish  with  till  putty  and  oil.     Uuniishing  does  not  answer 
so  well.     When  well  polislied,  its  colour  is  a  mean  between 
steel  and  platina.     If  heated  redhot,  the  colour  is  changed 
to  a  ijrayish  green,  resembling  antique  bronzet-     The  in- 
tensity of  eolonr  increases  in  the  oxide  every  time  it  is 
heated,  and  the  nickel  lobes  its  lustre.     Dilute  nitric  acid 
removes  the  oxide,  and  leaves  the  inetat  with  some  degree  of 
brightness. 

In  o^gen  gas  the  metal  burni,  and  throws  out  sparks ;  Bumi  in  oxL 
bat  some  care  is  requisite,  to  make  this  experiment  succeed.  ^^"  8"- 
When  the  ibetal,  placed  on  redhot  charcoal,  is  exposed  to  a 


*  Anaalra  de  Cbiniif,  nil.  LXXI,  p.   103.     Trsailated  from  Gch- 
leo'i  jQurnsI,  by  lUr.  Vogpl. 

t  NickrI  well  ptilUhed  ismercliaMc  to  b«  elided  by  Ibv  air  ihin  Miy  be  blued 
iron.  Bui  il  may  be  bluer]  o*er  tbe  Arc  likvaleel-,  becoming  first  of  ■  like  stod.  ■'" 
ligbt  yelluw,  tben  a  deep  yellow,  afterward  a  li-jht  Tiolft  bl«c,  aud  '*'''' 

lutly  of  a  deep  viukl  blue.  If  ihe  tnnperature  be  railed,  i(  beeoinc* 
a  bliieisb  gray.  Tbe  iuteunily  of  Ihe  col»ur«  U  not  equal  to  fliat  in 
•teel  i  yet  I  found  thi«  property  in  nickel  very  ■trikinj.  The  blueing 
rtijiiirei  a  higher  teBi[icrature  for  nickel  tbaa  for  irno.     Touhte. 


Ha 


fitreani 


fttcun  of  ongen  gu*  it  u  oooveited  into  »  gni}-Hh  gnca 

itpKiic  Richter  gira  the  iprafic  gmri^of  tfaia  metal  .cut  mt 

*^*  KtSTD,  Bwl  when  bunineted*^  8-666:  Ido  not  know  ntwiiat 

tanptntntn.    J^t  lO'Bcnnm.  \fi4,-ie  F,]«'»nd  97  in.  6  line* 

[80-4  in.  Eug.]  of  tb*  bei^^nftar,  \  Caand  the  apanfic  gi»> 

fit;  of  nickel  slij^j  fammniered  B*409;  uid  tboroag^lj 

fatmnfoad,  of  which  the  ncedlo  wm  comppqe^t  8^!34>>     . 

»  pMMrap       Thtt  dSjftd^  of  funifo  of  nickel  it.pnrticni^ll|  ft**arnb||i. 

■  wmIm^    ^  ^  bciiig  wran^t^    It  is  dqctilc  mnd  temdww,  and  aiy 

•no  be  dn^  into  Uk  ilcndeRtt  wire.    Soldfiing  U  Me*. 

CMJBil  with  ^  l)nt  iBf^crftctlj ;  «nd  I  fannd  the  rodi,— Jt 

jig' Bjititcr  not  widl  npited,.«> .that  it  wu  di^nk  Is  Mt  a    . 

vniom  hnr  fcr  ■  needle.    The  oodde  that-foiw  nt  n  k4 

.     r  I^^t   is  probubly  the  cause  <jf  the  ijnperfection  of  tke  M^ 

Bering,  for  the  parts  overlappi;^  m(^  other  mj  be  mfn»^ 

t«Hi«ilhaut  much  rcsisUnce.    Vfhpi  nicM^^W  ^'***'  *"■' 

posed  to  a  white  heat,  and  coolfdi  it  BMJ  }ifitit^ltkx  Im^, 

without  breaking:  nor  does  the  oude  fom  |)jlf|AttIe.contf 

acBliag  off  like  that  of  iron  whcil  bentj  it  ii  m^turt  pnlfcm^ 

lent.    The  metal  has  but  littlpbudneaa  end  je|H^l3';«n4 

on  thi«  account  it*  tenacity-  ind  dufrtility  art  thp  greater. 

Xt  ^aj  >e  fil^d,  but  it  wean  t^  fil&    To  work  it  the  filc^ 

-  dioiild  be  fint  lOfkcd  tp  oil.    It  i>  quickly  healadl^' filing. 

\m  weaD«u       To  appreaate  its  power  of  «>ndpcting  heat,  I  niadc  an 

Mduuwof    esperiineDtwithawireof  nickel  7  inches  long,  3  linrsthicfcf 

and  wagb^g  an  oonce  fii4  fajflf.    By  it*  tide  I  placed  t«9 

■wilu  wirei,  one  of  copper'  pnd  the  lothrr  of  rinc.    Om 

end  of'«uch  wta  iaKtted  into  a  Ut  of  vax,  tiw  other  into  aif 

iron  ball  "-i  indiea  in  diameter.    Tlie  wax  at  the  end  of  tbi , 

luckel  melted  ^'rat;  thoK  ^n  the  copper  Nire*  and  on  the 

aae,  did  not  qielt     IL  afterward.    In  tha  conree  of  my 

Lmiuul  ta  *  Lwt  irintcr  1  >:  ade  lonie  npcriiiHnti  oii  Ibc  combuitioB  of  nidld 

tia  rtcW       *>  udgea  {■>,  la  tki  ptcsrnce  of  Xatn.  B«ader,  Rittar,  tmch*,  nl 

rtthoutue-     )i«A«l;  bai  ii»t«ithita«diaf  tbe  flDCimi  of  ihe  wii«,  ud  all  tb« 

***■  care  I  took,  1  cuald  not  aaiMCtl.     ll  mcrcljr  acqaircd  «  whiVc  beat 

We  Ibcn  placed  Ihc  wiia  ia  cantact  with  a  «tcbi>iinag.     Tbe  lalttr 

b«m«d  ■*  niaali       I  t  e    ic'  .  1  oalf  ;  ppeai«d  inclined  to  bum.     la 

hctiunu«mitr       a  ronnded  to  a  globale,  yd  it  wa*  «itlatui*t>c' 

MH>aBa«tlic*pt^aST.[aco  ai)j.-tJ.    Tbia aufficieatly  proraa  tbe^ 

■^ult  wUsbiUij  of  the  wM.    Gmulmk. 

openitioni 


FROFEETIES   OF   NICKEL. 


operationi  I  had  frequently  noticed  the  extraordinary  man- 
ntr  in  which  nickel  ijonducted  heat,  and  this  led  me  to 
make  the  above  experiment. 

The  magnetic  effects  of  niclcel  attracted   my  attention,  lumipieiie 
and  1  availed  myself  of  the  present  opportunity,  to  exa- "^   ^ 
mine  this  remarkable  phenomenon.     Richter  has  said,  that 
niokel  ulluyed  with  copper  retains  its  magnetic  property; 
and  ihat  arsenic,  on  the  contrary,  is  the  real  destroyer  of 
magnetism.     1  have  no  doubt,  that  arsenic  may  weaken  the 
magnetic  power  of  nickel,  particularly  when  it  Is  in  consi- 
derable  quantity :  but  I  satiaGed  myself  by  my  needle  of  not<l«troTo4 
arseniated  nickel,  that  small  portions  of  arsenic  weaken  it  ,ioni  o'f  j„^ 
only  slightly.     Hence  1  shall  never  judge  of  the  purity  of  ""'<:» 
nickel  by.  its  magnetic  action. 

On  the  other  hand  I  found,  that  oxigen  diminished  the  but  diminiib- 
magnetic  property  of  nickel,  to  that  there  was  a  marked  *^  ''*'  ""'E'"- 
dilTerence  between  surfuces  more  or  less  bright.     The  me-  u,  pol»«rj 
lal  I  used  was  divisible  with  regard  to  its  magnetic  property  d'Se'ent"' 
into  two  portions:  the  lurgerwas  magnetic  plns;thesma]ler, 
which  was  about  a  fifth  of  the  whole,  waa  minus.     Between 
the  two  was  a  nn'iat  of  indifference. 

[  tried  the  action  of  heat  on  the  magnetic  power.      Al^er  DaunyeiJ  b* 
heuting  the  nickel  redhot,  I  found  its  action  evidently  weak^  heiiinti, 
ened,  but  its  poles  were  not  changed.     Heating  it  redhot  a 
si'cond  lime  diminished  its  power  Blill  more;  and  after  the 
sixtn  heuting  its  magnetic  property  was  completely  destroy- 
ed.    A  similar  effect  took  place  with  a  powerful  needle.     J 
sati^tit'd     myself  of    the  ease     with     which    this  metal  or- 
quire>  polarity,  by  placing  a  piece  within  the  atmosphere  of 
a  mHj^nel  of  moderate  (tower,  which  acted  at  3  inches  dis- 
tance.    By  ihii  approximation  I  obtained  the  same  polecat 
before,  but  of  less  intensity.     A  continued   red  heut   caused 
the  magnetic   property   to   disappear   again.      A    few   blows  and  in  pari 
with  a  wcwilen  mallet  reproduced  some  slight  traces  of  it  [  J"t^'«d  oy 
•od  it«  action  became  stronger,  after  the  nickel  had  beeu  '         ( 

■  ■forg-d  0.1  the  anvil. 

It  does  not  appear  probable  to  roe,  that  the  metal,  after  i»  txitanir 
being  ri-duced,  should  acquire  polarity  without  the  applic-a-  P";i'»l>ly  ae« 
lion  of  a  m-J'^net,  The  conjectures  of  Hithler  too  appear  to  '''^"    ' 

«  tflcondusive,  when  he  examined  the  magnetic  power  of 
<ilck-l 
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nickel  in  gprains  by  bringing  near  them  a  magnet,  which 

would  necessarily  render  these  grains  magnetic.     It  appears 

certain,  that  it  is  more  difficult  to  deprive  nickel  of  mag-. 

netism  than  iron*    It  would  be  interesting  to  science,  to  exa* 

mine  whether  the  variation  and  dip  of  a  needle  of  nickeV  be 

Its  dip  the       the  same  with  those  of  a  needle  of  steel.     I  found  the  dip 

»"«*'^*"I®^of  aneedle  of  steel  similar  to  that  of  a  needle  of  nickel 
a  sted  needle.  ,     ,  ,       ,  rm  111  1 

touched  by  the  magnet.    They  were  both  to  the  north. 


Abstract  of  a  Paper  en  the  Tenacity  of  ductile  MetaiSf  the 
Changes  0/ Density  in  Lead  by  the  Operation  of  Pressure, 

and  the  Action  of  distilled  Water  on  this  Metal,  read  to 

*       . 

the  Physical  and  Mathematical  Class  of  the  Institute,  by 

GUYTON  MOBTBAU*. 


Ti 


Tenacity  of  J|^  HE  author  of  this  paper  having  obsenred  in  modem 
eatlv  stated.  *  works  of  the  highest  estimation  expressions  of  the  tenacity 
of  9ome  metals  very  different  from  those  he  had  deduced 
from  his  experiments,  published  in  the  25th  volume  of  the 
Ann.  de  Chim.,  deemed  it  of  sufficient  importance  to  insti* 
tiite  a  new  examination,  and  to  add  at  the  same  time  the 
observations  he  has  since  collected  for  completing  the  sy* 
noptic  table  of  the  distinguishing  properties  of  metals, 
which  he  had  drawn  up  for  his  course  of  lectures  at  the 
imperial  polytechnic  school.  Not  that  he  thinks  the  maxi- 
mum of  this  force  of  cohesion  of  metals  should  enter  into 
the  calculations  of  artists  who  employ  them  ;  for  it  is  well 
known,  that  the  accidental  imperfections,  which  always 
more  or  less  facilitate  their  rupture,  obligee  them  to  have  re- 
course  to  larger  dimensions;  but  it  is  not  the  less  true,  that 
the  known  ratios  of  their  tenacity  are  of  use  to  determine 
which  should  be  preferred,  and  afford  an  important  test  of 
their  purity,  and  the  quality  of  the  manufactured  metal. 
•    With  regard  to  copper,  platina,  silver,  gold,  and  iron, 

•  Abridged  from  ibe  Annales  de  Chim'te,  toI  LXXI,  p;189. 

the 
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the  author's  experiments  agreed  nilli  those  of  Dr.  Thom- 
BCiti ;  hut  with  rrs|>ect  to  otiier  metals  he  difiem  from  hiui. 

Till'  exutninution  of  the  tenacity  of  zinc  apiK'Hrs  the  more  Zincdc^errirn 
todespneatteiuioit,  ssiloi>pear»  to  be  in  contemplation,  """'""'■ 
to  substitute  it  for  lead  in  coverincr  roofs  of  housea ;  and  as, 
on  uccount  of  its  great  dilalability,  it  vas  considered  bjr 
Stneatoii  particularly  advantageous  in  the  construction  of 
compeiisutions  tor  timepieces. 

Mr.  Morveau  has  examined  it  in  different  states ;  he  tried  Ejcsmined  in 
a  bar  of  forged  «inc  purified  by  Mr.  Vanquelin,  sheet  zinc  'l>ff='ein'<"«- 
from  1/imbourg  gi?eii  him  by  Mr.  Descotila,  and  zinc  la- 
minated and  drawn  into  wire  by  Measru.  Praire  and  I'ournu. 
The  expression  of  the  resistance,  which  was  the  mean  term 
of  eiifht  espenmeots,  places  it  immediately  after  gold,  u 
in  the  following  table. 
Awireof  Jmillim.  [0.787  of  a  line  Eng.]  TaBl*  of  ihe 

in  diameter  of  iron  supported  before  it       ^^_  ,^,  ,^,,   \l":^''l^^' 

broke  a  weight  of  94a-659     349'250 

Copper 137-399     SQZ'iJS 

Platina. 1^4-690     274*320 

Silver    83-0C2      187-137 

Gold G8i\6     150-753 

Zinc 49  7*?"     IOCi'540 

Tin   15-740      34*630 

Lead    [cnlculaling  by  the  dimensions  at 

the  point  of  rupture} I2'553        27-fi2l 

(colcululin^  by  the  dimensions  be- 
fore it  stretched) 6'623       13*371 

The  anthor  would  hare  included  nickel  in  thi?<  table,  now  Nick«l. 
admitted  into  the  class  of  ductile  metals,  and  the  lenacity 
of  which  Mr,  Kichter  pnnnmes  must  be  ver>  ronsideriiljle; 
but  the  trials  to  which  he  subjected  it  °ave  onlv  u  tenacity 
of  47-67  M.  [104-873  lbs.]  for  a  wire  of  the  above  diame- 
ter, il  is  true  the  piece  he  tried,  which  he  had  from  Mr. 
Vauquelin,  mid  whit-h  he  considered  us  pure,  did  not  exhi- 
bit in  the  process  of  flatting  all  the  ductilil),  ihnt  Mr. 
Hichter  announced  ;  whence  he  interred,  that  we  must  wuit 
for  more  decihive  ex|>eriments,  before  its  place  in  the  table 
can  b«  tibsolutely  determiDcd. 

Tw, 
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Tk o  obverf Htioiis,  that  offered  themselves  to  the  author 
in  the  course  of  his  inquiry,  led  him  to  »aiiie  research)^, 
that  form  important  ac ctioiu  in  hlx  paper. 
Dcniiirof  lead  The  tiret  is  the  iliiniautioa  of  the  upecitic  gravity  of  Itrad 
'  hy  the  process  of  Qatting,  cunliriDed  by  numerom  expeij^ 
mcuts  of  Muscheubroeck,  uiid  whii^h  Dr.  Thotneon  has  re- 
lated, at  the  same  time  confeusing^  that  the  cause  blJll  re* 
mains  unknown,  Mr.  Morveau  was  psrlicuUtly  induced  to 
clear  up  thiaaneiualy,  as  in  u  paper  in  the  3d  part  of  the 
Memoirs  of  tha  lustitute  for  IB06  hn  had  recnrded  k  fiut, 
which  appears  contradictory  to  this :  four  utea  were  unuble 
to  ram  home  a  cauuoii  ball  surrounded  by  a  ring  of  lewd. 

Uaring  veritied  this  (liminutiuii  of  the  density  of  lead, 
and  determined  with  preciiiioii  tlie  circuui stances  nccotnpa- 
nying  it,  when  extended  under  the  liammer,  psEsed  between 
rollers,  druwn  out  us  wire,  and  etiiick  with  the  engine i  lift 
perceived,  that  this  effect  took  place  only  in  proportion  to 
the  facility  with  which  this  metal  scifti;na,  this  occasioning 
the  iDetal  to  escape  from  the  pressure,  even  when  struck  iu 
B  collar ;  as  wus  cli'arly  showu  by  the  quautity  of  the  nKiial 
that  rose  at  each  stroke.  He  was  resolved  however  to  oblaia 
""  n  more  direct  proof,  by  stamping  plarjtlief.s  of  lead  ia  ■ 
very  strong  collar,  in  which  they  were  cumpktely  confined 
l>etween  two  plates  of  iron.  In  this  w^iy  their  density  waa 
gradually  increased  from  11-353  to  ll*:Jti«.  Hence  it  is  to 
be  concluded,  that  lead,  when  confined  in  a  place  from 
which  it  cannot  issue  out  as  if  it  were  fluid,  is  susceptible, 
like  other  ductile  metals,  of  a  degree  of  compression,  which 
bnngs  Us  particles  nearer  together,  and  increases  its  specific 
gravity. 

The  second  phenomenon,  to  which  the  author's  attcotloo 
nras  called,  was  the  very  speedy  action  of  water  on  lead; 
the  distilled  water,  in  which  it  was  suspended  from  the  hy- 
drostatic balance,  soon  acquiring  a  milky  aspect,  and  »' 
white  flocculent  sediment  being  at  length  deposited  in  it. 

He  satisfied  himself  by  a  series  of  experiments,  which  he 
gives  with  their  results,  that  distilled  water  acts  on  lead 
spontaneously,  end  without  the  assistance  of  agitation  : 
that  this  action  take*  place  even  on  Ifad  revived  front  th« 
muriate  :  that  it  occurs  with  water  distilled  in  glass  vessels, 
a  ciicuB- 


Lcad  rtadil; 
dissolved  bf 
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a  circninttance  that  exclades  all  galvanic  influmre:  that 
it  ceases,  when  thU  water  hss  been  deprived  of  air  by  boiWaiiongu  ih« 
iog,  or  by  expoiiure  to  the  vacunm  of  an  airpump  :  that  it  I'„^i."!"'^'"* 
■tops,  when  the  ajr  the  water  was  capable  of  furnishing  is 
exhausted  :  that  it  recomraeiiieH,  mheii  air  is  restored  to  ihe 
water:  that  the  presence  of  ony  neutral  tall,  as  the  tgl- bui  not  in  «»- 
phalifS,  nitrates,  mnriuteE,  in  ever  so  small  a  quantity,  gg '"  t^"""'""'! 
for  instance  0'003  of  sulphate  of  lime,  is  suffident  to   ob-  uli. 
■tnict  this  action :  and  that  to  this  is  owing  the  preiervation 
of  leud  without  alteration  in  the  water  of  the  Seine,  ia 
wt'll-wuler,   &c.,  whether  in  open  or  in   covered  vessels. 
Hence  this  metal  may  be  considered  as  one  of  the  most  ac- 
curate teiits  of  tiie  purity  of  water,  provided  the  water  con- 
tain no  salt  with  CKceas  of  acid. 

With  regard  to  the  nature  of  the  product  of  this  action,  Tbs  product 
there  is  a  manifest  osidation  of  the  metal,  but  without  any 
decoinpoiiition  of  the  water;  different  from  that  of  iron,  or 
of  zinc,  which  takea  place  in  common  water  as  well  as  iii 
distilled  water,  and  eveti  in  that  which  is  totally  deprived 
of  air.  It  is  not  a  simple  oxide  however:  its  lightness;  itt 
Bocculent  form;  its  silvery  lustre;  the  crytitathne  points 
perceptible  on  the  surface  of  the  sediment;  the  state  of 
litharge  of  a  goldeu  yelluw,  which  it  assumes  when  heated; 
the  rapidity  with  which  the  approach  of  n  liidrosulphuret 
(fives  it  the  appeiirance  of  a  galiena  io  shiciiiig  scales;  and 
lastly  the  drops  of  water,  which  the  heat  of  the  sun  extri- 
cates from  it  after  it  lius  been  lon^  dried  in  the  open  air, 
with  the  little  effervescence  it  produces  in  acids  ;  lead  the 
author  to  suppose,  that  this  product  is  of  the  nature  of  a  \,  probiblt* 
Iiydrute,  hydstie. 


Improftd  mode   of  preparing   Phosphoms    Botllet.       In    a 
Leiler  from  a  Currfspuatlfiit. 

OHOULD  Mr.  Nicholson  think  the  following  observaliona 
worthy  a  place  in  hi*  valuable  Journal,  Ihey  perhaps  mny 
tend  to  lessen  a  dilTiculty  occasionally  experienced  by  iuili- 
TJdiitlt,  in  th»  pfweentwii  of  ■  fatautite  study. 


]05  ®v  EABurr  beat* 

Inpiwed  ft  probably  nay  be  acceptable  to  G«  0.»  toL  XXV,  p^  - 

^^u^K^hm'    '^*  ^^  ^  iDformed  of  a  method  of  pre[>aring  a  photphorot 
fteimibottlM.  bottle,  which  U  id  a  connderable  dej^ee  free  from  the  in* 
cooveniemre  atteodiog  thoae  prepared  accordiog  to  the  me- 
tbod  made  use  of  by  him*  • 

Phosphorut*  cot  into  small  piecee  and  mixed  with  quick 
lime  in  powder,  answers  the  purpose  very  well.  The  phoa» 
phorus  should  be  carefoUy  dried  by  filtering  papeCt  a  thin 
slice  being  cut  may  be  divided  into  as  many  pieces  as  csn 
c^ipeditioosly  be  done,  and  each  piece  introduced  into  a 
sqmII  bottle,  with  as  much  lime,  as  will  surround  it.  Lime' 
slacked  in  the  air,  aod  submitted  to  a  strong  red  beat,  in  a 
Uackilead  crucible  for  twenty  minutes,  is  in  a  good  state  for 
the  purpose. 

The  bottle,  when  fbll,  may  be  exposed  corked,  to  the  i*- 
diaot  heat  of  a  fire,  till  some  of  the  pieces  of  phosphorus 
Iiave  assumed  ah  orange  tint,  it  will  then  be  ready  for  imme- 
'  diate  use.  But  the  heating  is  not  absolutely  necessary  if 
the  bottle  is  not  wanted  for  immediate  use,  and  it  will  con- 
tinue longer  in  a  serviceable  state. 

It  is  almost  superfluous  to  obserre,  in  uringtbe  bottle* 
the  mouth  should  be  closed  with  the  finger  as  soon  as  the 
match  is  withdrawn. 
Bottles  that  I  have  been  in  the  habit  of  preparing  a  bottle  by  this  me« 
wepared  may  thod,  at  the  conclusion  of  winter,  for  the  purpose  of  lis^ht- 
quenily  durw  >ngf  •  ^"^P  furnace  during  the  summer  months,  when  I  had 
log  four  or  fifo  not  convenient  access  to  a  fire.  A  narrow  quarter  ounce 
**^    '  bottle  has   generally    continued   serviceable  four  or  five 

months,  though  very  frequently  used* 
JLancastiTf  17  th  March  9  1810.  P, 


VII. 

Remarks  on  Professor  Leslie* s  Doctrine  of  Radiant  Heat; 
tcith  Experiments  tt  shoic,  that  Caloric  ecu  pass  through 
transparent  Media  without  heating  them.  By  J.  O,  Mat- 
cock,  Esq, 

f  Concluded  from  page  78.^ 


I 


Proceed,  Sir,  to  oifer  for  your  consideration  a  few  ob- 
servations on  Mr.  Leslie's  experiments,  and  on  my  own* 

If. 
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If,  a?  Mr.  Lmlie  Bfiirins,  caloric  never  passes  through  a  C»l9rie  janta 
VeJium  without   first    raising   its  temptralure,    blackened  Lfsniinert^ 
\f\iiif;  used  ns  a  skrecn,  shoulil  affect  ihc  tliermometer  in  a  viihouiraiiinf 
Rrealer  degree  tlian  plain  glass:  for  by  blackening  the  sut^  [||^'.  """P*™' 
ftces  of  the  (jIhss  both  their  absorbing  aud  radiating  powers 
are  increased :  but  we  find  by  Exp.  2d  and  4th,  that  the 
thermonietric  rise  with  plain  glass  is  more  than  tweUe  times 
higher  than  with  blackened  glnss.     Exp.  5th  and  8th,  how- 
ever, afford  yet  more  satisfactory  evidence  of  the  calorific 
rays  posting  tlirough  diaphanous  bodies  independently  of 
heftting  their  sahstance.     Another  argument  in  oppositt4a 
to  Mr.  Leslie's  opinions,  if  more  were  requisite,  might  b<^ 
drawn  from  the  results  given  in  Exp.  9th.     If  his  position 
were  well  founded,  since  the  etfect  with  plain  glass  is  to  the 
rifect  with  painted  glass  as  7  to  5  ;   and  since,  when  the  hot 
flask  is  removed,  the  painted  glass  produces  an  effect  as  15; 
the  plain  glass  should  produce  an  effect  as  21.     But  when 
the   primary   source  of  heat  is  remov<?d,  the  effect  uf  the 
plain  glass  is  to  the  effect  of  the  painted  glass  only  as  13 
to  15. 

It  is  an  indubitable  fuel,  that,  when  a  transpBrcnt  sheet 
of  glass  is  brought  near  to  a  hot  body,  it  will  liuve  its  teim- 
perature  augmented;  but  the  fairest  inductjous  from  my 
experiments  warrant  us  in  concludiiiQ;,  that  the  use  of  the 
therinometric  fluid  is  not  solely,  or  principally,  leltrrible  to 
Ibis  Becond.iry  source  of  heat. 

'.  Leslie's  po-ilion,  however,  holds  perfectly  true  with  hui  not 


respect  to  the  action  of  opaque  skreens.  it  ia  rendered 
babte  by  every  experiment,  in  which  they  were  employed  ; 
and  ie  satisfactorily  proved  by  Exp.  fith,  7ih,  and  9th. 
This  leads  me  to  notice  the  results  of  Exp.  2nd  and  3i'd. 
AVhen  an  opaijue  skreen  is  interposed  betwee[i  the  thermo- 
meter and  the  hot  body,  one  surface  of  the  skreen  absorbs 
caloric  from  the  hot  body,  the  other  surface  radiates  to  the 
thermometer.  The  most  considerable  effect,  therefore, 
ehouid  be  produced  on  the  thermometer  "heii  a  skreen  is 
used,  the  surfaces  of  which  are  hest  adapted  for  abiorbing 
■□d  for  radiating,  and  the  $ubstimce  of  which  is  the  be>t 
conductor  of  ciilorie,  In  the  two  former  qualifications  the 
painted  tin  and  the  painted  glass  are  on  a  pur;  in  the  liit- 
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Attempt  to 
explain  this 


ter  the  painted  tin  has  the  decided  adraotige !  yet  }n  Exp^ 
and  the  thermometer  indicated  a  higher  temperature  thaa 
in  Exp.  Srd.  I  consider  this  unexpected  result  as  depend* 
ing  on  the  great  difficulty  of  so  completely  painting  the 
/  suriiiees  of  the  glass  and  of  the  tin  as  entirely  to  destroy 
the  transparency  of  the  one,  and  the  polish  of  the  other. 

l^SSS*h!S[t        ^*  *"™  ^^^^  ^*P'  ^^^^*  *^*^»  ^^^^  *  ^^^^  mirror  it 
panes  through  employed,  and  boiling  water  is  the  source  of  Iwat,  calorie 

Su*^*'^h'  '^  ^^^^  "^  P^"'*  more  readily  through  glasa  than  thtough  an 
transparent  Opaque  body ;  and  Mr.  Leslie's  experiments  show,  that,  as 
thii  skreen  is  removed  from  the  hot  body,  the  effect  on  the 
thermometer  diminishes,  and  at  last  entirely  disappears. 
But  even  these  results  admit  of  explanation  on  principlet 
very  different  from  those  assumed  by  Mr.  Leslie. 

We  well  know,  that  diaphanous  media  always  intercept 
a  number  of  the  calorific  rays;  and  may  therefore  fairly 
conclude,  that  such  media  offer  a  resistance  to  the  passage 
of  caloric.  It  seems  to  me  reasonable  to  suppose,  that  it  ia 
by  their  momentum,  that  the  rays  of  caloric  overcome  this 
resistance ;  whence  I  infer,  that  a  perpendicular  direction  is 
that  most  favourable  for  a  ray  of  caloric  to  impinge  on  the 
surface  of  glass  that  it  may  pass  through  its  substance;  and 
conclude,  that  the  greater  is  the  angle  of  incidence  of  a  ray, 
the  less  will  it  be  able  to  overcome  the  resistance  offered  to 
Its  passage.  When  a  single  mirror  is  employed  comparatively 
few  calorific  rays  impinge  on  the  surface  of  the  glass  in  such, 
a  direction  as  enables  them  to  overcome  the  resistance;  too 
few  sensibly  to  affect  the  thermometer.  Of  the  rays  not 
transmitted  some  will  be  reflected,  some  will  be  absorbed 
by  the  skreen;  its  temperature  will  be  raised,  and  it  will 
consequently  radiate  caloric  to  the  thermometer.  When 
therefore  we  operate  with  one  mirror,  the  thermometer  seems 
to  derive  its  temperature  infmediately  from  the  interposed 
skreen,  whether  it.be  pluiu  or  painted  glass.  But  when  we 
employ  two  mirrors,  a  number  of  rays  are  made  to  fall  per* 
pendicularly  on  the  surface  of  the  skreen;  they  are  trans- 
mitted by  the  plain  glass;  they  are  intercepted  by  the 
painted  glass.  Hence,  in  Experiment  9th,  with  plain  glass 
the  thermometer  rose  as  7)  ^vttii  painted  glass  only  as  5« 
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Vet  wa  Itnov,  that  the  p^iinted  g!am  is  more  Tien  ted  thitn  the 

jflaiii,  for  the  hot   flnsk   heiuff   removetl,   ihs   iiaintcd  rIum 

tkreeii  oc  asioned  a  further  rise  tis  15  to  plaiQ  ginis  as  13, 

The  beet  theory  of  the  radiation  of  calorie  8u]}poHCB  it  to  Throry  oTn. 

ariiie  from  the  repulsive  force,  which  prevails  betwei^n  ((^e  <"»"' "^t' 

particles  of  this  fluid,  from  which  propi^rty  it  is  projected  in 

ri^ht  fines  from  every  body  in  which  it  inHccumalated.     Now 

as  diaphanous  bodie*  admit  pome   rays  of   caloric  to   paasThphighcrlhe 

throngh  their  Bubstaiice,  and  intercept  others,  it  teems  a  jemperMute 

probable  conjecture,  that  all  the  tays  of  caloric  have  not  the  witl  he  dewin- 

aame  dei'i-ee  of  velocity ;  aad  that,  the  higher  the  tempera-  *^  '"'  '''»P'»- 
,"  ,         _  •.,..        nou*  medSura. 

,  the  greater  nuinlier  of  mys  will  it  project 

ity,  as  fits  them  for  passing  thiou^li  adense 

ii;;ht  therefore  oith  much  reason  suppose, 

imber  of  calorific  rays  projected  from  a 

id  falling  perpendicularly,  or  nearly  eo,'oa 

M  penetrate  its  snbslnnee: 

icid  ftner  would  have  the 


ture  of  a  body 

with  such  a  vel 

medium.     We 

that  a  certain 

burning  candli 

thi;  surface  of  a  sheet  of  i^iass, 

that  from  the  boiling  sutphui 


requit-ite  degree  of  velocity  ;  and  from  the  boihnj;  water 
still  feuer.  On  hueh  an  hypothesis  ne  ran  readily  explain, 
why  with  a  burrjinf;  candle  the  ihcrmometer  is  brought  to  » 
higher  temperiiture  than  the  plain  glass  Bcreen;  why  with  a 
flask  of  hoiling  sulphuric  iicid  and  water  the  thermometer 
and  screen  are  at  nearly  the  same  temperature;  and  why 
with  a  flask  of  boiling  water  the  screen  is  hotter  than  the 
tbermonieter, 

Mr.  Leslie,  having  convinced  himself,  that  the  calorific  Mr.  Leslie'* 
ray  does  not  pass  through  a  sheet  of  ice,  considers  this  fact  "iJ'i"i'ce  noi 
as  an  additional  evidt-nce  of  the  truth  of  \m  position. —  But  couclusxa. 
it  surely  cannot  be  admitlcd   as  socb.      F.speriment  proves, 
that  waier  in  its  fluid  Mute  stops  a  considerable  number  of 
the  caloritir  rays  emanated  from  the  sun,  which  we  have  rea- 
son to  believe  travel  with  greateV  velocity  than  those  pro- 
jected from  bodies  artilicially  heated,      Beiiiiles,  when  water 
freezes      '  particles  take  on  a  crystallized  arrangement;  the 
B'llid  mass  k-     mes  porous,  whence   i  is  less  adapted  for  the 
calorilic  ray,  and  will  no  doubt  be,  from 
to  radiant  calorie.     But  the 


tranimiEsion  of  the 
the  same  cause,  le*! 


per  VI 0 


experiment  was  made  with  a  unglt;  reflector,  and  it  ha 


si 


been 
ea(}y 
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already  gmnled,  that  with  thia  apparatus  the  tlierinomelM  ir 
immediately  affected  by  the  bcreen,  which  however  a ffotd»- 
no  support  to  Mr.  Leslie's  gcneml  position. 

As  Mr.  Leslie  considers  his  10th  bs  an  experimeDtiim  am- 

\  ciB,  wlUeli  *'9ial>lishes  his  theory  beyond  the  poorer  of  «»>■ 
tradictioa  ;  1  would  occupy  a  moinent  uf  your  lima  in  ob* 
serving,  (hat  altliough  we  admit,  that,  when  a  single  reflec- 
tor ia  used,  the  thermometer  derives  its  temperatare  imm^ 
diaiely  ftain  the  skreen,  and  that  the  compound  skreea  if 
heated  much  sooner  when  tlie  •{lass  surface  is  opposed  to  the 
hot  body  than  when  the  metaliic  surface  U;  yet  we  by  lift 
means  find  ourselves  coni^trained  to  adopt  Mr.  Leslie'^  hy- 
pothesis for  explaining  the  ridiution  of  caloric ;  as  it  resta 
not  on  these  facts,  but  ou  the  general  conclusion  deduced 
from  them — That  caloric  pauses  thvoa^h  no  medium  indp* 
pendently  of  raising  its  temperature. — A  conclusion,  which 
does  not  occi^sarily  follow  from  any  of  the  facts  or  reason- 
lugs  to  be  found  in  the  eKperimental  inquiry)  and  whichii 
from  my  own  observations,  1  feel  myself  authoriied  to  r^ 
ject. 

I  am  incline<l  to  think,  that,  had  Mr.  Leslie'^  esperimen- 

.  turn  cruris  been  made  with  two  reflectors,  and  had  he  noted' 
tlie  time  occupied  by  it,  he  wouid  have  obtaiued  results  tii- 
milur  to  those  which  iie  h^is  related  p.  35  of  his  hook  ;  and 
they  would  have  admitted  of  easy  and  satisfactory  ex- 
planation on  the  established  principles,  which  Mr.  Leslie 
considers  as  wholly  unfounded,  but  to  which,  on  account  of 
their  simplicity  and  apparent  truth,  I  confess  myself  at- 
tached. 

^  I  pointed  out  in  experiment  10th  and  11th,  that  the  thei^ 
mometer  is  differently  affected  as  the  blackened  ur  the  plain 
surface  of  a  sheet  of  j^luss  is  opposed  to  the  hot  body.  Yet 
in  both  experiments  the  mntler  of  the  skreen  is  the  same; 
and  the  radiating  and  absorhini;  powers  are  nearly  equal.  I 
think  the  phenomenon  nmy  be  explained  in  the  following 
manner.  Mr.  I^slie's  4ih  experiment  shows,  that  the  calo- 
rific rays  are  refliicted  only  from  the  surface  on  which  they 
impingr;  the  dejp-ee  of  reflection  from  a  [;]asa  mirror  being 
always  the  sume,  whether  the  back  of  the  mirror  wag  sil- 
yered,  preserved  clean,  or  ground  with  s^nd  gr  emery.     It 
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'iMms  therefore  a  fair  concliiaion.tbut  ti:e  calorific  ray,  (pro- 
jected from  liottttsartiMciully  ht-att^)  Hfler  passiii)^  tlirough 
glass  canuol  be  made  to  Telurn  a^^ln  by  any  substance 
pliiced  on  the  oppoiile  surface  of  the  ^lass.  In  experiment 
10th  the  black  surfece  absorbs  as  nuich  iilloric  as  from  its 
nature  it  id  qualified  to  do:  the  stcreen  has  its  temperature 
raised  a  cerlain  ntmiber  of  degrees,  anil  liecotnei^  u  source 
of  lieiilto  the  thermoiiieter.  But  in  experiment  llthaomv 
of  the  calorific  rays  are  imniedidtely  absorbed  by  the  glata 
durfaco:  others  pats  through  the  snbslance  of  the  gtuss,  but 
aru  intercepted  by  the  painted  surface  {  and  not  being  re- 
turned through  the  substanci-  of  the  kIuss.  they  luuHt  atsitt 
iii  raising  the  temperature  of  tlie  whole  Kkreeii,  nhich  nill 
consequently  become  hotter  in  thia  than  in  the  fortaer  exp«- 

1  trust,  Sir,  the  experinienta  1  hove  detailed  will  be  snF- Radianicilurie 
ricient  lu  siiiiKfy  you,  that  radiant  caloric,  under  favourable  penctrj«» 
circumkltinces,  penetriilefi  glass,  utiil  perhaps  other  diaphii'  without  heat- 
nous  media,  iude|.endeiit1y  of  raigiiig  their  temperature.     1  "V  ^ii'to. 
shall  be  gliid  to  in'nr  of  their  being  repeated  on  a  unite  ex- 
tensive and  varied    (dan;   and  regret   the   want  of  leisure, 
vhich  for  the  present  prevents  my   further   prosecuting  thia 
jnltiresiting  subject. 

I  have  the  honour  to  be,  Sir, 

y-ur  most  oheilient  servant, 
JVo.  99,  Mcolion  Sireel,  Ed'mbuTsh,         3.  D.  MAYCOCK. 
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April  the  5th,  1810. 


Vllf. 
On  the  Acrid  Principle  of  Horieradhh  ;  by  Mr.  Eisiiof*. 

Jl  WO  pounds  of  the  root  of  horseradn^h,  dug  up  in  the  """^'"^'.^^j 
iDouth  of  October,  were  rasped,  and  the  pulp  distilled  on  '°°    "  '      ' 

Tran^liited  liom   Gcbltii'* 


r 
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ACKID  FRINCIPLE  OP  HOftSERAHtaH. 

■  woterbath.  An  oily  fluid  paaaed  over,  and  in  the  neck  of 
the  retort  wt^re  Kireaku  oF  oil.  When  tii%  ouncMof  Hxui 
had  cauit-  over,  the  apparatus  was  unluted,  and  the  fluid  pati- 
intnk  phiul. 

This  product  hnd  a  very  pnn^ent  etiiell  of  horseradish,  M' 
■B  to  occiisiou  considerable  pain  in  the  n^se  oi  a  per»OB.< 
Knelling  to  it.  It  naa  turbid.  After  Ma'di.gsome  time, 
about  the  <iUBntily  of  ten  drops  of  hii  eoitutial  oil)  of  ■  pair 
yellow,  niid  of  the  ct>n!-ist<?nce  of  oil  of  riimamon,  was  found' 
at  the  boltcni  of  the  phial.  Its  smetl  was  mtoWable.  but 
perfectly  similur  to  that  of  horttentdish  root  fresh  Kcinpcd. 
ha  taste  was  at  tiriit  sweetish,  hke  thut  of  oil  of  ciiinai; 
Lnl  it  left  a  burning  acrid  sensation  behind,  and  the  parts  of 
the  tongae  and  lips  touched  with  it  becanje  very  red  and 
inflaraid.  A  drop  of  this  oil  on  a  pane  of  ^'a^s  is  i 
quickly  volatiliited  at  thetemperatnreof  12°R.[59'F,], 
fills  the  vooni  with  a  atron^^  smtll  of  horF^erad'oh.  It  falls  ta 
the  bottom  of  water,  hut"  mixes  with  it  on  shaking, 
forms  a  milky  liquor,  like  thut  obtained  by  distillation.  Al> 
cohol  dissolves  it  eRsily  and  completely. 

The  distilled  fluiil  is  not  ullertil  by  nny  reagent,  except 
the  nitrate  of  silver,  and  acelute  of  lead.  The  first  chaogra 
it  brown,  and  tlirowa  down  a  black  [.reripitate;  the  second 
ink  produces  a  brownish  precipitate,  iiidicatinjf  the  preseoce  of 
sulphur,  which  Gutret  and  Tir:gry  hud  bkewixe  found  ia 
horseradish.  The  water  eatnruted  with  essential  oil  com- 
ports itself  in  the  same  manner, 
tooa  The  distilled  wnter,  or  that  saturated  nith  oil,  if  exposed 
<■*■  to  the  air,  soon  loses  its  pungent  smell,  and  retains  only  that 
of  turnips:  but  in  close  vessels  it  preserves  its  strength  for 
years.  Huvingleft  a  porrion  of  the  distilled  water,  with  a  few 
drops  of  the  oil  at  tlie  boUom,  standing  in  a  phial  for  a 
twelvemonth,  in  a  cool  place,  the  oil  hjid  disappeared,  but 
some  small  shining  needles  of  a  silvery  white  were  formed. 
These  I  collected,  but  the  quantity  was  so  small,  1  could 
not  make  an  accurate  analysis  of  them ;  so  that  I  am  not 
certain,  whether  they  were  benzoic  or  camphoric  acid. 
These  crystals  when  dried  had  a  atrong  smell  of  horseradish, 
and  irritated  the  throat.  They  dissolved  slowly  and  iocom- 
pletely  in  alcohol.     In  a  spoon  over  the  flame  of  a  candU 
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they  nidtftd,  and  diffused  a  strong  smell  of  horseradisHySUC- 
feedt  d  by  H  smeli  of  peppermint,  and  lastly  of  camphor. 
As  the  heat  iticreased  they  were  entirely  dtraipated. 

I'he  horseradish  remainins»io  the  retort,  being  mixed  with 
water,  yielded  a  few  more  drops  of  oil,  and  a  distilled  wa- 
ter, with  all  the  properties  mentioned  above. 

1  must  otiserve,  that,  having  subjected  to  analysis  some  Deep  bariad 
mould,  dug  up  from  a  depth  «f  twenty  feet,  I  obtained  an  ^°^.*°' 
ammoniacal  water,  hidrogen  gas,  and  carbonic  acid.     This  Smell  of 
compound  gus  lost  its  fetid  smell,  and  after  a  time  smelted  *»o'*«'****^ 
like  horseradish.  -  The  water  remaining  in  the  jars  in  which 
this  gas  had  been,  collected  threw  down  a  black  precipitate 
with  solution  of  silver*  which  appears  to  indicate  the  pre* 
•ence  of  sulphur. 


Analytis  of  the  Galvanic  Pile.    By  J.  A.  Ds  Lu«,  Etq. 

F.R.S. 

Part  I. 

J  N  Junnary  I8O6,  1  had  the  honour  of  presenting  to  the  Work*  on 
Royal  Society  two  works,  oonnepteH  with  ea^h  other  by  the  "•^^^'^^^^ 
common  object  of  meteoroftygy^  published  af  Pans  in  i<^03 
and    1 804,   under  the  titles  of  IvtroHftrtiMt  d  h    Phynqtie 
terrestre  parJfs  FltntJes erpansib/f  s^  Sc  Tra'tfr  Elihn&nfaire  mr 
fe  rivide  efpctro-tcafcavifffte.     In  the  latter  of  the?»e  wo-I^h  I 
had  t>rovi«d,  by  direct  experiment**,  that  it' was  the  p/^rAr/r  Flec^ridty 
fluid  Itself,  which  acted  in  the  ^ahanic  pi»;  but  t+>at  it  v'^•  Xnfuau'^*'" 
derweiit  there  a  worft/?<*<i(ioti,  whirh  made  it  product,  «<rith 
an  excessively  Small  quantity,   some  effects,   wfhich  e»?e  il 
could  not  produce  but  with  a  very  great- q^rfnlity  .set  in  mo- 
tion by  the  discharge  of  the.t^-den  vial,  opd  Jpv^n  <vf  batte- 
ries.    This  fundamental  proposition   was  esta!>lis)ied  in  my 
work  by  a  particular  mode  of  analysis  of  the  eflccts  of  the 
pile,  which  however  other  invocations  obliged  me  to  publish 
unfinislied,  but  expressing  the  hope,  that  some  other  expe- 
\ox..  XXVI.— June,  1810.  I  rimenial 
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rimental  philosopher  would  take  it  up  and  follow  it ;  which 
has  DOt  been  the  case. 

In  1807,  I  saw  in  Part  I  of  the  Phil.  Transactions  a 
Bukerian  lecture  (of  Mr.  Humph.  Davy,  on  some  chemical 
agencies  qf  ekctrieiiyf  which  revived  my  attsention  to  this 
subject.  The  very  ingenious  and  interesting  experiments 
wl^ich  difrtioguish  that  pfiper  are  well  known,  and  my  praises 
would  .add  .nothing  to  thostf  which  it  has  deservedly  re- 
ceif  ed :  but  a  theory  was  there  introduced,  which  I  consi- 
dered as  involving  the  electric  phenomena  in  the  thickest 
veil,  and  this  was  my  motive  for  retumiag  the  above  expe- 
liment&i  Mr.  Davy  supposes  a  posiiive  and  a  negative 
energy^-as  bcilonging  to  distiixct  substances^  constituting  a 
class  of  general  causes ;  and  in  p.  39,  after  having  specified 
some  of  the  bodies  tO'  which  he  attributes  those  different 
ageneiess  he  conel^es  thus:  ^*  in^he  present  state  vf  our 
"  knowledge  it  would  be  useless  to  attempt  to  speculate  on 
••  the  remote  cause  of  the  electrical  energy,  or  the  reason 
"  why  different  bodies,  after  being  brought  into  contact, 
**  fihouidbe  fduud  differently  electrified^  ih  relation  to  c&e- 
**  mical  effects  is  however  Sufficiently  evident :  may  it  not 
••  be  identical  yf'xih  it,  and  an  essential  property  of  matter?" 

Tutored   in  Bacon^s  school,  I  have  found  in  the  lonsr 

Course  of  my  study  of  natural  phenomena  the  profound 

wisdom- of.  the-' /(^lowing  passage,   in  his  immortal  work 

De   Augmentis    Scientiarumi   lib.  Ill,    cap.  V.      Speak« 

ing  there  de  occuitis  &  specificis  proprietatibus^  which  he 

considers  as  belonging  to  a  sort  pf  magia^  the  ofi^ipring  of 

false  metapkysicSf  he  says:  ,**  Primum  cuim  intellectum 

*^  bumanum  in  soporem.  conjicit,  canendo  proprietaU$  spe* 

**  cificas  8l  viriuUs  ocatltas,  &  tanquam  coelitus  demi&sas,  & 

**  per  traditionuitt  susurros  solummodo  perdisceudas:  aude 

**  b<)mine8  ad  veras  causas  eruendas  non  amplius  excitautur 

^*  &  evigilnnt,  sed  in  hujusmodi  otjosis  &  crednlis  opiniooi' 

**  bus  acquiescunt;    deinde  vero  iuuumera  commenta,  k 

V  qualia  quis  optaret  raaxime,  iustar  somnlorum,  insinu- 

•'  ant  V 

Thert 


♦   **  First  it  tlirou'f:  tL**  human  understanding  into  sleep*  lalliiif^  it 
If  ith  «ouh49  of  fpedjic  qualititt  end  occult  %irtut3,  as  if  they  came  dowa 
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There  is  not  in  the  whole  field  of  imtural  philosophy  an  Should  not  b9 
ob  ect,  to  which' the  application  of  thitj  warning  of  a  true  ^PP^j^  ^^^^Jj^ 
philosopher  can  be  of  greater  importance,  than  that  tinder  menaofoiec* 
cotitiideration.    Siich^urmtc/iP  as  Mr.  Davy  employs  in  lieu  ^f^city» 
of  causes  may  appear  satisfactory  within  the  narrow  limits 
of  ll:e  experimf-nts  ^hich  he  describes;  but  all  the  sponta- 
neous phenomena  of  our  globt,  iu  which  the  electric  fluid 
is  concerned^  are  thus  thrown  into  the  buck  ground,  and 
never  noticed.      There  is  evider.ily,  however,  no  greater  which  are  e?i- 

aerent  in  these  phenomena,  than  the  electric  fluid,   which  1*"*^^?^**^" 
^,      ^^  .  .  .  .  ,  ,       ^tinct substance. 

Mr.  Davy  never  considers  as  a  suoslance;  he  speaks  o^iiy  of 

electricity,  of  electric  energies,  which  are  empty  words  in 

the^l^elves,  when  supposed  to  imply  the  idea  of  causes; 

while  all  the  meteorological  phenomena  proclaim  ^.Jluidf 

the  chemical  affinities  of  which,   already  mauifetfted,  open 

the  road  to  the  roost  important  inquiries. 

This  (onsiJeraiion  was  my  principal  motive  in  resuming  Analfsisortbe 

the  analysis  abuve  mentioned  :  I  have  said,  that  I  had  not  *^?[**^J*1*^  *^f. 
-^ ,  pile  led  Co  tha 

pursued  it  so  far  us  I  saw  it  posisible,  but  far  enough  to  op-  following 
pose  the  erroneous?  conclusions,  into  wh'ch  Mr.  Davy's  ob- 
scure piiiH.'iples  had  led  hitu,  with  respect   to  the  mode  of 
action  of  thu  galvanic  pile ;  a  ,i\  continuing  that  analysis  by 
an  uninterrupted  series  of  experiments,  T  arrived  at  the  fol- 
lowing propositions,  as  conclusions  of  the  whole. 

1.  i^(^."f/V/'oe  a.. d  wf^af/Vc  in  electricity  are  mere  r^Ai^'onf  general  propo* 
to  a  tenain   standard^  concerning  the  distributions  of  the"      ** 
electric  fluid  among  bodies,  with  which  relations  no  chemi* 
cal  elVects  are  connected. 

*2.  i'he  immediate  effect  of  the  combination  of  two  pro* 
per  metals  in  the  pile,  and  of  their  repetition,  is  to  accu- 
mulate a  certain  quantity  of  electric  fluid  on  one  half  of  th« 
length  of  the  )>ile,  which  the  other  half  loses. 

3.  When  the  two  extremities  of  the  pile  are  connected 
together  by  conducting  substances,  the  above  property  of 
the  pile  produceb  a  circulation  of  the  electric  fluids  passing 

from  UeaTcn,  amd  could  not  be  learned  but  by  t1i«  whispers  of  tradi- 
tion :    whence  non  are  no  more  solicitoua  iu  the  diacowery  of  reaC 
cau!te9',  thvy  acquiesce  in  these  idle  opinions,  and  hcuce  numberless 
gratuitoas  commcuts^  which,  like  those  oa  dreams,  every  man  majr 
apply  as  he  wishes. 

I  2  constantly 


ih«  side  on  which  ii  teiulii  to  acciimulitt^* 
here  it  cotnpensule*  the  ilpficisncy  tend* 

i.  1  his  tircuhtioa  of  l)ie  Jiuid  prod  iitwl  by  m  [)rt>i>ei'  ■«• , 
KociHtion  of  meUiU  cuii  exiai  in  tlii'   same  qiiniitity,  wiu 
fiuin  of  tneluU,  without  eitht^r  chentt- 
ml  ctfccit  in  the  arcuit,  or  llie  shorh. 

.%.  For  the  proffuttioinif  the*e  (ihcnoiBrnNitU  ne('*»*Bry, 
tbiit  n  Hifuid,  hfwg  introduced  l)>-l\tei.'ii  th<.-  two  metatt,  k 
caleinaHon  he  [irtMliited  on  ihom.  In  this  cuae,  the  electrh 
fiuid  circulating  through  the  mtlah  >•  modified,  but  it*  ■»• 
dificatim  is  different  according  to  the  Itijuid:  Mith  pnn 
toafrr,  there  arc  t:htMical aiXixxa  in  x\\f  rtrrtii'i,  l>ut  no  tlioek 
U  Felt ;  the  Inttcr  requires,  th»it  llic  (.ircuUCiuu  be  produced 
by  an  acid. 
4educ«]  (mm  Such  were  t)ie  cunclu^iong  dediired  froai  the  exjierlments 
— ...  ^]jj,^^[  jj^  i^p  papiT,  which  I  delivered  to  the  Uoyal  Society 
thi;  30th  of  May,  1  i4uS ;  but  u»  tliis  und  «  Mlowjii^  jxiprr 
have  uol  beet)  admitted  into  the  JMiil.  TiaDWCtiont,  I  Khali 
resume  here  the  same  course  of  cm  peri  me  uls  and  deductions, 
but  by  more  direct  slejw,  beiofj  enablid  10  do  »o  by  the 
progress  of  my  rckearrhe»  from  tiiut  time.  For  this  pu>^ 
pose  I  shall  bejfiu  by  L>x}j|Rtniiie^  the  reason  of  the  plnn 
wliiL-h  I  have  folloiVL-il  in  thi*  iiiijuiry  from  ils  beginning  in 
I  BOO. 
RsMonofihe  If  we  consider  a  mounted  pile  without  taking  notice  of 
plui  panued,  its  extremities,  we  set- a  repeated  association  of  three  con- 
stituent parts,  two  metah  ajid  wet  rhlh  or  paper:  which  I 
shall  name  si/Mr,  zinc,  uud  wet  cloth,  os  they  were  in  my 
fundamentul  experiments.  By  considerinif  this  composition 
of  the  pi/i*,  the  leadinir  circumstances  for  me  were,  first, 
that  its  fff'ects  increase  with  the  Hvmher  of  the  repetitions  of 
the  three  constituent  parts;  secondly,  that  the  whole  to^ 
ther  forms  a  covduclice  column.  These  circumstances  eon- 
tur  to  |)Oiiit  out  some  cause,  which  Hccuoiulutes.ttt  the  ix- 
treitiities  of  tlie  pile  the  opposite  effects  produced  ii)  a  cer- 
tain teruarif  aJUokiatiou  of  the  cempooMit  purts  i  but  which 
is  that  osiacialion*'  In  retlectintf  on  this  question  I  was 
ronviiiced,  that,  till  it  was  dedded,  the  mode  of  aelioM  of 
t\ie pile  wonld  remain  entirely  iiukuown. 
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The  pile  may  be  considered  as  divided  into  ternary  groups  ArrangMnent 
under  three  different  aspects.-*! •  Zinc  and  tiher  and  ^^^  teriiii/«LiBi» 
cloth  placed  between  them.-<-2.  Zinc  and  silver  in  muimal 
contact  with  the  wet  cloth  on  the  side  of  zinc. — 3.  Z'nc  and 
silver t  still  in  mutual  contact,  but  the  tr^f  cloth  on  the  side*  v 

of  silner.  On  this,  two  questions  arose  in  my  mind ;  firsts 
to  which  of  these  ternary  groups  are  owing  the  accumulaiion 
of  the  electric  fluid  on  one  side  of  the  pile^  and  increase  of 
its  deficienctj  on  the  other,  which  become  greater  with  the 
number  of  these  groups  ?  Second,  what  is  the  cause,  that 
so  small  a  quantity  of  electric  fluids  set  in  motion  by  the 
pile,  produces  effects,  which  require  so  great  a  quantity  of 
the  sviwe  ffuid,  when  put  in  motion  by  any  other  means  hw 
therto  known  ? 

On  the  tirst  queftion,  supposing  the  conducting  faculty  of  5ep^r,^-ion  of 
the  pile  to  be  the  cause  of  the  accumulation  of  the  opposite  ^<***  ^  disto* 
effects  proiloced  on  the  electric  fluids  I  concluded,  thfitj^jjl 
srauU  metallic  conductors  placed  between  the  really  efficient 
srrovps  would  not  disturb  the  effects :  but  that,  if  these 
cojuluctors  were  so  placed  as  to  produce  separate  ternary  as- 
sociations different  from   that  to  which  the  effects  are  at- 
tached, the  latter  would  cease.     Consequently  that  by  ef- 
ftotint^  the  three  different  divisions  of  the  pile  by  small 
conductor x^  I  could  not  fail  to  discover  the  efficient  groups; 
a  knowledi^e  wlijch  mi^ht  lead  to  resolve  the  second  ques- 
tion. 

When   I   proceeded  in  this  plan,  I  soon  found,  tliat  no  i^ecestary  i^. 
deep  aiialy«ift  of  tlie  operations  of  the  pi/e  could  have  been  sutfmenti. 
obtained  without  these  admirable  instruments,  X\\e  gold-leaf 
electroscope  of 'Mr.   Bennet,    and  the  condenser   of  Siff. 
Volta.     So  minute  are  the  quantities  of  electric  fluid  ne- 
cessary to  be  observed  in  the  course  of  these  experiments. 

The  necessity  of  having  gold-leaf  electroscopes  directly  Apparatus 
connected  with  each  extremity  of  the  pile,  determined  the  <l*-**<^"^^« 
form  of  the  apparatus  which  4  uscl  for  these  researches, 
whirh  is  represented  in  Plate  III,  fig.  1  :  jt  consists  of  two 
6imilaryra?ne.s  wliich  may  be  used  separately  for  other  pur- 
poses; but  for  these  CNperiments,  they  are  fixed  on  the 
same  board,  and  they  form  a  pile  divided  into  two  columns 
A  and  13.     Theyrnmtf  of  each  column  is  composed  of  three 

ghiss 
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1  dt-pHu  rods,  covernl  with  iatulating  v«nii-h,  sdJ  the  awm- 
hU^F  of  groups  '  nntiiiiicil  in  eit-h/ram«  rfots  at  the  bottom 
on  Dtiitill  iit»<il>i*iii^  (illlttrx.  Tl>e  -i^i-c  within  the  ijIkm 
rod*  {txpppl  a  »niiill  i>art  of  it  ul  ihe  bottom,  in  which  s 
hcitiyii  of  {ilutes  ii  frprot.nlol)  is,  in  the  _figurt,  iudi<«ted 
by  >|i>ly  II  dotted  line;  becaiiw  it  viiries  in  height,  in  the 
course  of  lh»^  Mpprimcnti,  Bcrordiii^  to  ihe  nnuihi^r  of  th« 
gruupi  Olid  llirlr  Htniti[{Cnn'ul.  Tlie  order  of  siicoemioB  in 
the  ABMiciiitcd  plates  ul*  ihr  dilfirent  melah  being  inverse  Ja 
th<'  r)p|io>iie  eolunuix,  thew  «re  romiected  together  at  their 
lowft  }>MrU  by  a  brasx  blip  A,  nhirh  becomes  \\\e  middle 
paint  oi  tilt  pi/c,  sod  it»  M^remiiifar  are  Ihus  transported  to 
the  iiij>»  of  Uw  columns. 

Tl)«  upper  (tart  of  cuch  frame  h  constructed  in  the  ntval 
manii'-r;  th«  threa  gUss  rod!  puatsini;  through  a  fikve  of 
Wi.odi  wheri:  thry  ure  vredgud,  iu  oider  to  ^irp  to  a  screw, 
«l(ioh  iHisMfi.  liuoi'iiH  tlie  iiieci-  ol  wood,  ihe  |ioivef  In  press 
OQ  the  group*  a\  this  d.(I*<itiit  hiighls  whitli  they  sttaiii,  in 
diffe-i*<it  stiigesnf  the  MiJtrirtn'nu.  With  each  folumu  ia 
eoDuected  a  ({oM-'t-af  eUclmfKupe,  movable  u)ioii  a  woodea 
rod:  from  ilB  toil  project*  a  bra»as)iniiE;.  *^''''l'  p'e^i"  on 
the  top  of  the  olnmb,  in  nrdur  to  bernre  a  real  contact. 
■When  the  koI"  I  ivpb  divcr^i-,  ui.-'  t  i*  WHOU-d  to  know 
■whether  the  Jiv.  rj^^nce  it  pitsilioe  or  nefali^e,  thf  electro, 
scope  i^  lifted  lo  o:ilr  so  fur  ax  to  sPpunite  it  from  the  |)ile, 
•od  is  theu  trieii  \t\  the  usual  manner. 

With  rwpeot  to  chemical  eliVct*  in  the  cirtuU,  I  bIiuII 
•ODfine  niynelf  to  those  whicli  wi're  fint  obaerv«il  in  glass 
tubes  filled  with  writer,  at  iht  opposite  ex treoii til's  of  uhich 
enter  wires,  tht;  latter  Kerviii^  to  ■nniiect  the  water  with 
the  extremities  of  liic  pile.  I  made  these  experiments  with 
different  kinds  of  uiiT,  bui  ia  the  main  course  of  them  I 
ijsed  Araw  wires;  ihus,  "hdt  inflammable  air  proceeded 
froio  one  of  them,  calcination  luok  place  on  the  other:  these 
arc  the  only  effects  wliich  miII  be  coiisiJereu  m  the  follow- 
ing cxjieriraents.  ^'^r  a  purji'S-  which  1  shall  explain,  I 
pluci'd  two  ol'  ihejc  lul/a  iu  the  cireuit,  connected  togi'lher 
lit  their  lower  parts  by  a  brass  ring,  as  may  be  seen  at  (, 

H-  '■ 

la  the  description  of  tjje  experimenls,   (he  chemical  ef- 
fect 


T 
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fects  will  l)e  noticed  at  the  end  of  each  wire  io-^  Ae  g^l«i  A>pMMtti  46* 
tubes;  for  which  purpose,' these  ends  are  indicated*  bj  tfce*^"^^" 
numbers  1,  3,  3,  4.  During  these  efuemUMi^  effeofes^  the 
electric  stuics  of  three  poiots  in  the  circuit  xwUrfilso  be  iik 
vestigated;  namely,  a,  the  point  of  connexion  between  the 
extremity  A  of  the  pile  and  one  of  the  glass  tubes  ;.4r»  the 
ring  which  connects  the  two  tubes ;  and  6»  the  point  of 
<^onnexion  between  the  second  tube  and  the  extrep^ity  B  of 
the  pile. 

1  proceeded  at  firsi  in  a  very  complicated  manner,  do- 
scribed  in  my  work,  to  the  intended  dissections  of  the  pile^ 
by  small  conductors  interposed  between  difierent  ternary  af* 
run^ements  of  it^  three  component  parts ;  but  in  resuming 
these  experiments,  I  used  a  more  simple  method,  by  form^ 
ing  tripods  with  two  pieces  of  small  brass  wire,  soldered  to- 
gether with  boft  solder  in  the  shape  of  a  T,  as  represented 
at  fig.  3,  Pi.  IV,  the  three  extremities  of  the  wires,  turned 
downwards,  form  three  feet  a,  tf,  «,  one  eighth,  of  an  inch 
high,  which  thus  produce  the  communication  of.  the  tfipods 
with  the  group  on  which  they  rest  by  ouly  three  small 
points  ;  and  tlie  wires  themselves  being  a  little  bent  down- 
wards, the  group  above  rests  also  on  the  tripod  by  three 
points  ^,  h,  b. 

In  all  the  experiments,  the  same  order  of  succession  of 
the  metals  was  preserved  in  both  columns^  notwithstanding 
their  different  dissections  by  the  tripods:  in  A,  the  column 
begins  at  the  bottom  by  a  zinc  plate,  thus  terminating  at 
the  top  by  a  slhcr  plate ;  and  in  B,  a  silver  plate  begins 
the  column  at  the  bottom,  which  thus  ends  at  the  top  by  a 
z'tnc  plate.  I  mention  this  circumstance  on  account  of  a 
question  concerning  the  denomination  of  the  extremities  of 
the  pile  by  the  vietals,  which  will  occur  in  tl)e  course  of  the 
experiments. 

From  what  has  been  said  above  of  the  thuee  d)ff<^i:ent<er« 
nary  groups  that  may  be  composed  in  the  same  succession 
of  the  three  coro|)ouenL  parts  of  the  p'le,  fig.  2,  which  re- 
presents the  difi'erent  states  of  the  latter  in  these  experi- 
ments, will  be  easily  upderstood  ;  but  it  must  be  recurred 
yto,  when  each  experiment  is  related.  No.  i  represents  a 
portion  of  the  cqiUinuous  pile,  which  is  the  same  from  one 

end 
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Ayptniui  d«-  ead  to  the  other.     No.  3,  i*  a  jfr*/  dusfelu>n  of  (he  pile  by 
^_  the  tripod*,  in  which  tlir  1ot*pr  divide  it  into  leraary  proupi 

^V  roiiipntLf  d  of  the  two  mrtalt  and  the  u^i-f  r/utA  hclwef  it  tbpm : 

^L  tills  nUn  prrvaiU  from  one  end  to  the  "iher  «f  the  pili^ 

^H  No.  3   ri-prewnts  the  srenad  Hitifclian  of  the  |>fle,  in  which 

^^1  ■  the  (rtpoi/f  disidr  (rmnry  ^rotrp«  cntnpoded  of  the  two   m^ 

^H  In/i  in  mutual  rontBirl,  and  the  ttet   cloth   in   contHct  wilh 

^H  tlflC'I'lvt  but  itiio  division  not  hping  tomplete  at  ihe   ex- 

^1  tremiti.'s  of  the  iiile,  this  No.  is   represented  in  Iwo  pnrt»; 

^^L  one  tit^ini!  the  tip  of  col.  A|  terminuted  by  a  iilrer  pUte 

^^^^^^^  alone,  aod  the  otiier,  the  top  of  col.  B,  terminuKicl  by  a 
^^^■h  nne  platf  with  wtt  elelh.  The  cave  is  the  same  in  No.  4. 
^^^^P^H  thewint:  the  l/tird  dhtfetion  nf  the  pile,  in  whirh  tlte  ow 
^^^^  c/ulA  !•<  in  i'otilii(--t  with  lilcer:  this  repreientalinii  n1«a  coii- 

^^E  iMsti  of  two  piirit,  one  bcinj^  the  top  of  rol.  A,    tcnntnulpd 

^B  Ity  ti  rihrr  plate  with  tert  ehth,  and  the  other  llie  top  of 

^^^^^^_       «ot,  B,  terminate*)  by  a  sine  plate  olone.     in  e-nler  to  lenve 
^^^^^^L      place  for  the  li'ttcrB  e  itnii  »  ni-ar  the  pUtes,  thiwe  of  tiltir 
^^^^^^^^^  -lire  repvraeateil  of  tlie  aiime  thickiiesK  as  the  atue  plutes 
^^^^^^B       though  they  were  not  ta,  as  1  am  goin^  to  expUin. 
^^^P  In  onler  thnt  the  frames  of  my  columus  tnight -001118111 

^^B  the  (creflieM  Dumber  possible  of  f^rovps  when  (tiilded  by  the 

^^T  iripodt,  I  used  very  thin  mVbit  plates,  these  beinR  very  lif- 

^  tic  uitIkH    upon   h\    the  lirpiid  duriiiK  this  kind   of  experi- 

nient>,  each  of  which  lasted  only  till  the  different  effects 
were  observed  ;  but  it  is  i>ot  the  same  with  sine,  the  surface 
of  which  is  soon  cslcined,  and  must  be  often  restored  to 
*he  metallic  stute;  so  that,  on  nccount  of  the  thickness  nf 
the  2tNC  plates,  each  column  could  contain  only  39  );roups 
with  th«  tripods,  forming  a  pile  of  76  groups,  the  plate«  of 
which  were  1-6  inch  diameter  ;  and  this  remained  i.he  num- 
ber of  groups  in  all  the  following  experimeDts,  as  far  as  re- 
lates to  tnis  part. 

Lastly,  as  the  different  liquids,  with  which  the  pieces  of 
cloth  may  be  imbibed,  produce  different  effects,  1  deter< 
mined  to  follow  this  first  conrse  of  experiment^  with  two 
(different  liquids,  namely,  pure  water,  and  a  strong  sot*- 
/iou  of  marine  sail,  in  order  to  cimpare  thfir  effects.  Thus 
I  made  two  tets  of  the  same  experiments,  in  both  of  which 
1  be^D 
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I  be^n  by  a  caniinuous  pile  of  76  0p»p8^  and  coutinued  bj 
their  three  differeut  dissecium$  with  .the  iripods* 

I.  Se$  of  Experiments^  wherein  the  pieces  of  cloth  were  ii»» 

bibed  with  pure  water. 

w 

Continuous  pile. 

This  pile  being  mounted,  and  remainini^  insalated,  with  Experimentt 
•nly  the  electroscopes  applied  to  its  extremities,  their  indi-  ^^u^'^pii^ 
cations,  expref^sed,  as  they  will  always  be,  by  the  measure 
of  the  diverj^ence  of  the  gold  leaves  in  decimals  of  an  inch, 
were  at  that  moment :  ' 

A,  0*0 B,  0*4  negai. 

Exp,  K     I  tried  the  shock  in  the  surest  manner,  which  18  Exp.  1. 
to  hold  in  each  hand,  thoroughly  wet,  pieces  of  metal,  for 
which   I  used  silver  spoons,  with  a  drop  of  water  ut  their 
extremity  :  hut  I  did  not  feel  any  shock, 

Exp.  '2.     AV  ith  the  two  glass  tubes  filled  with  water,  and  Eip.  f. 
applu'd  to  the  piltf  us  represented  in  ti<^.  1. 

|.  No  electric  .sit^n  remained  at  the  extremities  ;  a  proof, 
as  I  shull  have  un  opportunity  of  showing,  that  t!ie  ctrcir/a- 
tion  of  the  electric  fluid  wa^  produced  through  the  water  of 
the  liflass  tubes, 

2.  A  small  stream  of  calx  descended  from  the  wire  1. 

3.  lujlammablc  air  ascended  from  wire  2. 

4.  Calx  descend*  d  from  wire  3. 

5.  Injiammablc  air  ascended  from  wire  4. 

The  next  point  which  1  had  a.)  intention  to  examine  was, 
wliether  there  were  any  possibility  to  discotr:*  <'he  course  fol- 
]ofve<l  l»y  the  electric  ftw  in  its  circulation;  whether  from 
A  to  B,  or  the  contra  way.  This  brought  to  my  mind 
what  happens  to  a  stream  of  water  when  it  meets  with  a 
narrow  channel  in  its  course;  it  rises  more  or  less  at  the 
entrance,  according-  to  the  degree  of  retafdation  which  it 
undergoes,  and  is  proportionably  lower  below  the  issue.  '  I 
thought  therefore,  that,  if  there  were  any  retardation  in  the 
course  of  the  electric  Jluid  passing  through  the  water  of  the 
<;lass  tubes,  there  would  be  some  accumulation  of  the  fluid  ' 
^t  its  entrance^  and  deficiency  ut  its  issucy  which  might  be 

discovered 
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dSsfovcreO  hy  cnr!nPcti<jp[  wit'n  a  coudeiMeT  the  three  potntl 
«,  r,  A,  it)  fig.  1.  1  tnpd  a  condenser,  th*^  plates  of  wtiich 
were  (icpttraleii  by  :i  piece  of  sitk;  but  in  these  very  deli< 
t-xperimentb,  it  produccU  de»[)tion  ;  tlieji/J^  retaining  h 
eleoinsation  from  one  expeHnieut  to  the  other.  I  wiis  thi 
CuidLiiiB  rjf  fore  oblit;>.'d  to  use  a  conderser  acting  by  the  mere  diatanee- 
■iKlrKii)  iin  a  ^p  jj^^  |,]ate»,  a.iil  I  constructed  one  on  a  new  plan,  whichh 
iinawen  inaiiy  inirposes.  The  under,  or  retcivhig  piste  i« 
horiionlnlly  tixed  on  tin  insulatiu);  giilUr.  Uy  inuuui  of  « 
braHwire  mtli  nn  ioeiilatint;  handle,  I  oiniiect  euccewively, , 
•Kb  time  during  30  seconds,  the  above  three  poinia  wilhi 
(he  under  plate  of  till;  cniiden,<er,  with  tthich  is  conuected 
a  gold-leaf  electroscope.  During  the  time  only  that  the 
up^ier  pluie  it  cuntentricully  situate  over  the  former,  it  i' 
mnnertioD  with  the  ^ouud  ;  tirier  uhiciia  by  a  pro|>«'  me- 
ehtinisiHt  this  upper  plute  is  niiidc  to  retire,  by  rrviilving' 
OD  nu  insulating  axis,  nuil  I  observe  the  iliruigence  ihea 
produced  in  tlie  ulettrwcope. 
Indioi'nn*  nf  I  wnst  Mill  meDtion  unother  oirciinistance  concerning  this 
ilieelnctra-  cluss  of  expefiuieots.  When  the  extremities  of  the  iiifU- 
•teoTrlinn  ti>  ("ted  pile  are  only  connected  with  their  electroscopes,  llie 
emuBuwiicc*.  indicutioni  of  the  lutlcr  differ  according  to  externul  nrcuni- 
Ktanees,  which  I  khtill  not  inlTDdiice  here,  siiyiti^  only,  that 
sometime!)  there  are  iudications  on  both  bides,  posiltM  at  A 
and  negative  at  B,  at  various  correspondent  degrees ;  some- 
times itlso  there  is  only  an  indication  sit  A,  then  positive; 
and  Ht  other  time!!,  us  in  the  above  cttse,  the  divergence  is 
only  at  B,  and  nrgntive.  Bui  if  A  be  placed  in  comoiuni- 
catiun  with  thi-  ground,  the  whole  electric  dijffrence  be- 
tween the  cxirrniitieit  is  cxpresaed  ^t  13  with  the  vegativt 
sign;  and  on  the  contrary,  if  B  commuuicutes  with  (lie 
ground,  the  whole  difference  is  pxpreated  at  A  witli  the  po- 
sitire  M'^ii.  I  must  also  remark  here,  that  there  are  twfc 
different /'iin(far(/(,  very  distinctly  and  Judiciously  defined 
in  S\^.  Voltii's  system,  to  which  these  comparative  expres- 
r«o  dilTireiit  sions  refer.  The  two  standards  freijuently  ;igiee,  but  often 
-'judauls,  ^jgjj  (iipy  differ,  from  a  cause  wliich  !  shall  explain  on  ano- 
ther occasion.  Whfn  the  divfrgeticf  of  balls  or  gold  leaves 
in  the  electro  scopes  is  considered  uloiir,  the  slnudard  of 
jihts  and  minui  is  only  the  actual  electric  slate  of  ihe  ambient 
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nit ;  but  if  we  waut  to  know  the  eteeirie  $tate  of  insulated 

bodies,  the  standard  becomea  the  actual  state  of  the  grotmd 

in  that  respect. '  When  therefore  a  body  is  in  communictt- 

tioii  with  the  grtntnd,  it  is  neither  phu  bor  niMUSf  and  I  MeuttiU 

bliall  call  it  neutral;  meaning  in  the  electric  state  of  the       % 

groundm 

In  the  insulated  pile,  when  its  extremities  are  connected 
together  by  tlie  glass  tubes,  if  there  be  some  retardation  of  « 

the  electric  Jluid  in  pervading  the  watery  it  hardly  can  be 
perceived 9  because  this  is  a  middle  point  between  the  po- 
sifive  and  negative  states;  but  if  one  of  the  extremities  be 
placed  in  communication  with  the  ground,  there  may  re- 
iDain  a  residuum  of  the  current  retarded,  discoverable  by 
the  condenser.  This  is  the  reason  of  the  manner  in  which 
1  have  nmde  the  observations  at  the  three  points  a,  c,  t:  1 
tirat  observed  them  during  the  insulation  of  the  pile;  then 
in  placiiff?  alternately  the  extremities  A  and  B  in  communi- 
lation  with  the  grround,  and  this  I  did  by  the  contact  of  my 
rm<j:er  cliirm<^  the  communication  with  the  condenser. 

Exp,  ;1.     While  the  chemical  processes  were  going  on  in  Exp. 3. 
tiie  fi^la'^b  tubes,   I  applied  the  condenser  to  the  three  points 
a,  c,  b,  iii  the  manner  above  described,  and  the  results  were 
as  follows: 

WUkout  ,  W'Uh  contact         WUh  amtact 

contact.  ^  B.  qf  A, 

a pos.  0'2  •  •  •  •  pof.  0*3 O^O 

c  ••••••••••••••••    0*0  •  •  •  •  pos,  0*2  •  •  •  •  uegm  0*!2 

b neg.  0'  1    O'O  •  •  •  •  neg.  0'4 

This  experiment  clearly  points  out  the  dinction  of  the  course  coijije  of  ih« 
o^  thie  li  ('trie  Jiw  ',  as  1  ox;  ccted  would  hap|  en,  it  it  under-  >lM*d« 
went  some  Tetardatlcn  va  ^u  r  .  ding  the  water  of  the  tubeb  :  it 
certainly  enters  ih?  water  IVoiii  the  s  d  ;  a,  sit.ce  a  posit've 
residuum  e.\ists  ai  a  and  c,  wlun  the  contact  is  on  B  :  it 
goes  out  arid  returns  to  liie  pile  V)y  the  b.ue  5,  since  a  nc^ 
gative  residfuim  t  xists  at  c  and  b,  when  the  contact  is  on  A  ; 
and  this  is  the  reason  why  the  middle  point  c  pusses  thron^h 
three  different  states;  it  is  nfUtraf,  when  no  acceleration  is 
produced  in  the  natural  cou)>e  of  the  Jluid  by  the  contact 
of  either  of  the  extremities ;  but  if  the  course  is  accelerated 

by 
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by  more  of  the  Jluid  coming^  from  the  ground  to  the  sideB* 
the  middle  point  becomes  positive;  and  if  the  acceleration 
proceedM  from  some  part  of  the  Jluid  flowiiij^  into  th^  grouud 
by  the  side  A»  the  middle  point  becomes  negative. 
Chemical  ef-        This  experiment  shows  also  how  unfounded  is  the  idea. 

fectsofihepile  ^^^^^  ^^^  chemical  effects  here  taken  as  an  example  are  con- 
not  connected  ,       .  ,  .  .  ,  .  •  V^     .  , 
with  pes  live    nected  with  positive  and  negative  energies.     Durin<^  the- 

mod  negitlve    ^-Qurse  of  the  above  observations  with   the  condenser,  the 
,  two  chemical  effects  continued  sensibly  in  the  stime  degree 

at  the  extremities  of  the  same  toires^  though  these  under- 
went changes  in  their  electric  states.  At  wire  I,  the  electric 
state  of  which  is  the  same  as  that  of  the  point  a*  calx  is  pro- 
duced whether  it  be  positive  or  neutral:  at  wire  4»  the  elec^ 
trie  state  of  which  is  the  same  as  at  |>oint  by  inflammable 
air  is  produced  whether  it  be  negative  or  neutral:  but  the 
lihenomena  are  still  more  decisive  at  the  wires  3  and  3,  the 
electric  states  of  which  are  similar  to  each  other  and  also  to 
that  of  the  point  c.  Now  here  we  see  inflammable  air  at 
wine  2,  and  calx  at  wire  3,  whether  they  be  positive^  nega* 
tivCf  or  neutral.  Whence  results  finally,  that  the  real  con- 
nexions of  these  chemical  effects  with  the  course  of  the  elec* 
trie  fluid  are  the  following:  calx  is  produced  at  the  wires  by 
which  the  fluid  enters  the  watery  and  inflammable  air  ut  those 
by  which  it  goes  out. 

Exp.  in  which      'Yhe  same  experiments  were  already  related  in   my  work 
the  pile  being  i       -r>        ,   «-.     .  «  4-  i 

renderc«l  alter- pKsented  to  the  Koyal  {>ociety  m  January   1800,  aRd  re- 

nately  negaUve  peated  in  my  first  paper;  but  in  the  former,   sect,  544,   I 
connexion  with  related  another  experiment  still  more  striking,  wludi  1  had 
an  elccinc  ma-  made  at   Berlin  with  Prof.  Erman,  who  as  well  as  myself 
micoreffeotf     ^"'  ^^^^  much  employed  in  j^alvanic  experiments,  and  pos- 
wcrethctame.  sessed  a  very  powerful  electric  machine.     IJe  had  at  one 
time  an  insulated  pile  of  200  groups  of  zinc  and  silver  the 
size  of  crown  pieces,  newly  cleaned,  by  which  the  usual  ef- 
fects of  the  production  of  calx  and  ivflammtble  air  in  the 
water  of  a  j^lass  tube  were  ^oin«^  on  very  rapidly.      We  con- 
nrcteil  tins  jiile  uitli  tiie  ruhh<r  of  tlie  machiike,   the  prime 
conductor  l.einj^  in  connexion  with  the   ♦ground  ;   which  was 
a  most  poweifiil  way  of  ]>roducinj^  the  vcixalive  state  in  the 
whole  pile,  so  thiit  it  drew  s[)Hrks  from  our  hands  at  a  jL^reat 
distance;    hr)we\tr   we   perctivcd  no   chantje    in    the   j^la>iS 

tulie, 
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^  • 

tube,  the  chemicfli  effects  went  on  tvith  the  same  rapidity  : 
and  the  increase  of  the  quantity  of  theffuid,  by  connecting 
the  pile  with  the  prime  conductor  of  the  machine,  which 
made  the  pi|e  emit  spootaueous  flashes,  did  not  sensibly 
increase  thene  chemical  effects.  Not  having  then  to  contend 
with  the  idea  thdt  negative  and  positive  states  were  proper- 
ties  of  any  substance,  I  concluded  only  fi'om  the  above 
C'xperiments,  that  our  strongest  means  of  depri\nng  the  pile  ' 
of  electric  Jiuid  left  always  enough  of  the  latter  for  the  cir* 
elation  produced  liy  the  property  of  the  former,  so  small 
ts  the  quantity  thus  set  in  motion ;  iind  that  the  increase  of 
its  absolute  quantity  did  not  seuiibly  increase  that  which 
circulates  in  the  pile.  ^ 

First  dissection  of  the  pile. 

This  second  kind  of  pile  is  represented  at  fig.  $,  No.  d :  Fxp.  I. 

the /ripo</5»  in  this  dissectioh^  are  placed  between  the  two  ^'^^^l^^^^u'* 
^  ,  •         ^     .  i-  IT  contjct  with 

metals,  thus  separatmg  groups  in  which  these  metals  have  each  metal,  & 

between  them  wet  cloth.  ^^^  '"«^**  •«" 

paraicd. 

Exp.  4.  The  experiments  made  on  the  contitnious  pile 
haviu&r  been  detailed,  I  shall  only  assemble  under  this  head 
the  coinpurative  effects  of  the  two  piles. 

1.  This  new  mode  of  experiments  havin<^  been  made  im« 
mediately  after  the  former,  theyr^^  pile  \l  mean  without 
connexion  either  between  its  extremities  or  with  the  groiliid) 
had  the  same  electric  indications. 

2.  No  shock  was  perceived. 

3.  When  the  glass  tubes  were  applied,  the  aame  chemical 
efft'cts  were  produced  in  them,  at  the  same  wires;  tiiey  only 
began  later,  and  were  a  little  auialler. 

4.  The  condenser  applied  to  the  three  points  a,  c,  bf 
manifested,  in  the  same  circumstances,  the  same  residua  of 
electric  signs. 

At  tii-st  it  mi^ht  be  thought,  that  this  dissection  indicates 
the  efficient  groups  for  both  electric  and  chemical  effects; 
but  the  following  experiment  w'»ll  show,  that  the  ejffideat 
groups  for  these  two  functions  are  diffi'-  n  . 

S  cond 


|£g  Anujnu  or  Tn  oaltanic  pile. 

Second  diltediuH  iff  ihe  pilt. 

Exp,  5.  Til  thn  piki  rFpresenlcd  at  fig.  3,  No.  3,  the  (r^arft  w* 

^"""'iho'"  po""*'*  .?">"/'*  Coinp>se(i  of  the  two  melah  in  mulual  «m 

wet  cln'tii  tart,  mid  the  taet  cloth  \a  coutact  with  only  llic  tinr  i>lHle«. 

2^*^"l'r.""  ^'P-  5— 1*  The  y}r«  pi/e  bad  the  some  efecfric  (nrfic*. 

S2.  ThfTi'  wmt  DO  Mocfc  produced. 

3.  The  gAuf  IhiIki  beln^  applifd,  the  r/irWiic  indlealimu 
cctued  iiliw>lutt'l]-  St  the  extiemiticB  of  thn  pile, »  proof  that 
Ihe  circulatimi  of  the  tiretric  Jiuid  was  proauced ;  tia«eMr 
no  ckrmical  effect  upiKarcd  in  Hie  vattr. 

4.  The  condenser  being  applied  to  the  points  a,  e,  fr, 
,  no  reliirdatio*  <nit»  maiiilested  iit  the  course  of  the  ttuid. 

Thin  experiment  bi-gitia  to  show,  that  ttie  eautes  of  pro- 
■liictjoit  of  firctric  and  chemical  effects,  by  the  pilt.  oic  dif- 
ferent; nincb  here  the  former  continut?,  but  the  latter  are 
not  produced, 

ITiird  dissection  of  the  pile. 

Eip.G.  This  i/tJMecfi»n  iH  reprenenli^d  at  fij;.  2,  No.4;  tbc/ripodf 

Mciil)  in  con.  here  Ji vide  the  pl7c  luio  groups  comiJoved  of  the  liio  melals 


lutuat   contact,  but  the  teet  clotk  U 


t  only  ^ 


iirp.  6,  CeuHlion  of  ernry  effeit;  no  electric  »x%n  at 
the  extremilr  of  iheyree  pile;  no  chemical  effect  in  the  glass 
tubes  when  connected  with  it;  no  electric  »igu  at  the  points 


Before  I  ronie  to  the  concluMons,  coticernin^  the  mode  o^ 
action  of  the  pile,  nhich  may  be  derived  from  lliis  hrct  set 
of  experiments,  tn  which  the  jiieres  vf  ilotk  were  imltibed 
with  only  pure  water,  and  no  shack  wus  produced,  1  shall 
relate  tht  second  srt  of  exi.eriments,  in  which  a  slrouf;  so- 
IttliOB  ^  marine  sail  viai  used;  as  oil  the  results,  except 
with  respect  to  the  shock,  remaining  the  same,  their  union 
will  render  the  cundusioni  more  certain. 

II.  Set 


AN  ALT»U  0-F  .THE  GALVANIC  PILfi*  ]27 

II.  Set  of  Experiment:  wherein  ike  pieces  of  Cloth  trere  Exp.  with 

imbibed  with  a  strong  solution  of  Maiine  Salt.  'V*""^  ^^"!!!* 

o  ^  of  muruae  of 

sodau 

Continuous  Pile. 

Exp,  7.  In  order  to  have  a  point  of  comparison  of  tlie  Exp  7. 
respective  electric  effects  of  the  two  liquids,  I  first  mounted 
the  continuous  pile  of  76  groups  with  pure  water  in  the 
cloth,  and  observed  the  electroscopes  at  its  extremities:  they 
were  this  day  A,  O'l  pos. ;  B,  0*3  negat.  I  then  imbibed  the 
cloth  with  the  solution  of  marine  salt,  and  the  electroscopes 
had  the  same  indications. 

Exp.  8.     Concerning  the  shock.  Exp.  t 

1.  In  placing  my  fingers,  when  drtf,  on  the  extremities 
of  the  pile,  I  felt  no  shock. 

2.  My  fingefs  beiogti^/y  I  felt  a  small  ^AocAr. 

3.  Taking  then  the  siher  spoons,  as  above  indicated,  1 
had  a  shock  up  to  the  elbow, 

4.  Whenever  1  withdrew  one  of  the  spoons,  on  bringing 
it  a<raiii  into  coutuct,  I  felt  a  new  shock ;  but  when,  afler 
havin<^  felt  a  shocks  I  kept  both  spoons  steady  on  the  extre- 
mities, all  sensation  ceased.  This  is  un  important  fact,  to 
which  I  shall  refer  hereafter, 

Exp.  9.     1  applied  the  two  glass  tubes  as  in  Exp,  2.  Exp.  9. 

1.  Every  circumstance,  with  respect  to  chemical  effects  in 
the  water,  was  the  same,  except  that  these  effects  appeared 
sooner,  and  were  stronger ;  and  every  visible  electric  sign 
ceased  at  the  extremities  of  the  pile  as  in  the  other  experi- 
ments. 

2.  I  tried  the  shock  with  tlic  spoons;  it  was  not  quite  so 
strong  as  before  the  glass  tubes  were  placed.  I  fixed  also 
both  tubes  on  the  extremities  of  the  pile ;  every  sensation 
ceased,  but  observing  then  the  chemical  effects  in  the  water 
of  the  tubes,  I  saw,  by  the  quantity  of  inflammable  air 
emitted,  that  tliey  were  reduced  to  about  the  half  of  their 
intensity:  whence  it  appears,  that  my  body  was  a  conductot 
of  the  same  nature  as  water.  > 

3.  Taking  off  the  ring  %vhich  connected  the  glass  tubes 
oy  the  hooks  of  their  lower  wirts,  and  placing  the  angle  of 
the   handle  of  one   spoon  in  one  of  these  hooks,  %\hen   I 

tou'.'hfcl 


*lriiT«l>  or  TUB  sitTinte  nt.«. 

tnuclipd  with  the  Bccimd  spoon  llir  oibor  wire,  I  fell  a  strong 
thock  :  hut  when  I  siic'-eeded  (which  Is  difficult)  in  pU^ng 
the  HU^Ie  of  the  othtr  a|>c>on  stndy  in  the  uttier  hook,  nil 
aeiiMtioii  t'caneil,  and  the  chemical  fJJ'ecU  went  on  iu  ike 
tahrs. 

Erp.  to.     Re|>€tiiioii  rtf  ^x;>.  3;  orof  theapplicatbii  of 
the  cuudciifter  to  the  points  a,  t,  6  m  the  drevit. 


■  •  • .  •  pi/t.  0'  1 5  ■  ■  ■  •  pot.  the  ijnid  leaf  Urtick  •  ■  •  •  U-0 

t O-  0  . . . .  poi.  0-6 nt/t.  0-9 

■J5 O'O  ..nf^.  the  gold  ItufMrucit. 


Thcsi-  renilu  are  uf  tht  wmv 
with  pure  water,  but   the 
•bvwinf;  H    i 


rftanltitm 
uniataiice 


be  Mmv  tutlnre  as  in  the  irxpviiroent  I 
he  ijttiiiitititt  arv  mudi  inrmurd,  ^ 
irilation  of  the  electric ^fiuid  in  >t>J| 
wliiih  will  be  noticed  btruarter.  \ 


First  Diisection  of  the  Pile. 

thntl  assemble  here  all  the  poiots  cocrespon- 
of  the  ahove  eKperinientg  on  the  conlfnuou 


r  electric 


t  at  the  extremities  of  ihejree 


Exp.  U. 
dent  to  thos 
pile. 

1.  The  joi 
pile. 

2.  The  same  elTeclH  conrerninn  the  jAori. 

3.  The  same  clitmical  creels   In  the  glass  tabes,  only 

4.  The  same  residua  of^elcctric  si^us  at  the  pointa  a,  c»  i- 


Secotul  DisseclioH  of  the  Pile. 

.Exp.  12.     Assembling  also  here  the  compiirHfive  results. 

1.  The  same  eleelric  signs  at  the  extreiiiities  of  the/r« 
pile. 

2.  "No  ihock. 

9.  flo  chemical  effect  in  the  ^ /sii  /u5ej,  though  the  e/ec- 
tric  si^is  had  ceased.  ^ 

4-  No  residua  of  tliese  ji^ni  at  the  points  a,  e,  b. 

Tlufi 


I 

0       Exp.  M. 
na  in  Exp.  6. 

.S<ich  are  tlie  leading 
mode  of  arlion  of  thp  pile 
ral  conclusion!),  I  must  i 
mgiti^  to  Exp. 
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isd 


Third  D'mtttion  of  the  Pile. 
Cetsatioo  of  every  tfffect  with  thii  disKCtlon, 

]t|>eriment8   with  respect  to  the  Eip,  ts. 
but  liefore  I  came  to  their  gene- 
turn   to  the  particulur  circum-  Circumdir 
5  find   13,  namelv.  that   at  the ''l-P-'T;''^ 


same  lime  that  no  chemical  effect!  were  produced  in  the  ira-  Mr.  Di 
ier  of  the  /(lass  I'ifies,  no  residua  of  rtrctric  sigM  remained  tlieoT 
perf^-'iitible  in    the  poiott  a,e,  b  of  Uie  circuil.     This  cir- 
cuniHlunce  mit;hl  uppeur  furoiirable  to  Mr.  Davy's  idea  on 
the  mode  ofaelion  ot  the  pile,  thus  ejcpressed  at  p.  43  of  his 
papi'r'al.ove  mentioned. 

"  III  the  voltaic  pile  of  zinc,  copper,  and  a  solution  of 
*■  mitrirtteof  fcoda,  in  what  i^  called  its  condition  of  «/fcfric 
"  tension,  the  comniunicatiKg  plate*  of  copper  and  xinc  ore 
•*  in  oiiiioiite  electrical  states.  And  with  respect  (o  elee^ 
"  Irifilies  iif  such  very  htc  mtensitiet,  water  is  an  insvlating 
"  body  :  every  copper  plale  consfiiMently  produces,  by 
"  inductUin,  an  iiicreaie  of  poaUiye  eledri'.itif  upon  the 
"  opposite  line  pUle;  and  evi-n  zinc  plate  an  increaw  of 
'*  negalice  elrclrieili/  on  the  oppoi-ile  lopper  plutc;  and  the 
"  inlensily  increases  with  the  number,  iiiid  the  ynoHtiry 
*'  with  the  extent  of  llic  seHes.  When  b  communication  is 
"  made  between  the  two  extremilics,  the  oppobite  electri- 
"  citifS  tend  to  annihilate  'ai-li  otln  r  ;  and  if  the_^tiiii  me- 
"  diiim  ciiiild  be  a  substance  incapable  of  decnmporition, 
"  the  e'lui/ibrium,  there  is  every  reaf^n  to  believe,  would 
"  be  restored,  and  the  motion  of  e'ectricitg  cei'se." 

I  shall  not  ruiinider  for  liie  present  that  ijslem  in  itself,  diftrenil^  <i< 
but  only  110  aicoiint  of  the  conoetiion  which  it  may  appear  pl»'<ia*- 
to  have  with  tlie  above  5  and  12  experiments.  For  an  at 
the  aume  time  that,  in  these  extieriments,  the  process  colled 
drcompositiin  of  water  hiid  ceased  in  the  f^lais  tubes,  no 
residua  of  the  rUctrie  Jiuid  were  perteptible  by  the  coudcu- 
ser  in  any  part  of  the  eireuit ;  it  might  be  snp[josed,  ac- 
cording to  IVlr.  Davy's  idea,  triat  tbc  motion  of  t:it^  eleetrit 
Jiuid  huil  really  ceaud.  but  tile  folluwin^  cxperimenlt 
will   ahuw,  thai   thu   cause   of  uu  rtlittua   uppcaring  in  the 
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coses  lierc  referred  to  is,  that  the  ciratlalioa  of  tlM 
in  these  cases  liecoinea  loo  rflpiif,  to  be  iltscovered  by 
Usl. 
iLip  It.  Exp.  ii.     After  Eip.  11,  I  took  off  the  glafs  tubta  fron 

the  pile. 

1.  Tile  eli-ctroscnpes  at  its  extremities,  then  free,  iudt> 
caled.  A,  D-o,  It,  neg,  O'A. 

2.  I  produced  the  com  mu  meat  ion  between  the  two  ev 
lreiiii(ie»  by  h  bra's  conductor;  e^ery  flcclric  sign  ceatedt 
cvrii  to  ihe  covdeuser. 

3.  I  substituted  a  slip  of  deal,  which  [  had  left  a  looft 
while  in  water,  \a  order  thut  wattr  iibctf  uii;{ht  become  ihA 
toaduelor  :  it  jiroduced  the  same  effect  us  brass,  every  tltt' 
Iric  *ign  disappeiired. 

4.  1  leiY  this  t/j;i  ill  the  same  situation,  ill  order  to  ob- 
serve tlie  etfecta  in  the  pmnrehs  of  drifing.  The  water  had, 
already  disappeared  at  the  surface,  and  no  eirelrie  sign  vem' 
perceived,  evtii  by  tlie  condensrr :  after  some  trrne,  thi-  rai^ 
dtntrr  inaoifested  these  !<i;tns,  positive  at  A,  and  n^^otire 
at  It ;  at  lost  tiie  same  signs  became  viable  in  t}ie  elM:trff* 
Kopen  of  the  pile, 

Kleciiic  fluid        I  think  it  now  evident  in  gentrrs),  that  nn  flctua)  rircutt^ 

cireiiUw.  ,j(,„  (jf  j|,p  electric  fluid  is  produced,  ihronch  the  pile  atxl  ' 

ptif.  any  roKrtur((»tr  substance   Hliich   conni-cls    its   extreinities; 

that  this  n'rcii/dtioH  is  naturally  so  m/iiif  when  the  e/eclrie 

fluid  does   not  undergo  any   retardnriou    iii  the  conduetors, 

that  its  course  cannot  be  manifi.-ttfd  even  by  the  condenser ; 

and  tliat  when  it  is  manifested   by  electric  signs,  the!>e  are 

produced  by  some  retardation. 

li!  course  may       Now  :  a    relarJatiou    in    the  cfrurse  of  the  electric  fluid 

ke  ntaiiltii  by   set  ill  mollou  by  tiiepi/c  may  proceed,  either  from  the  aalure 

ihttMi'V'cXon   "^f"  *''^  i:oriducti,rs,  as  in   the   ;ibo*p   expi'Hmeiit;  or    from 

oiicii.liiTcii.    some  mo:!'Jicalian,  which  the  ^/ir/ni-^u/t/ itself  undergoes 

*  in   pervading  the  pila.     The  former  cause  of  retardation  of 

tliefiniiai»<i    'he  rUclrle fluid,  manifested  by  the  jirecediui;  experiment, 

ofiheinsiibt    xffords,  u"  )  shall  show  in  aruither  paper,  the  best  and   easi- 

tarni-hc^"'  "   *■""'  wethod  of  Iryi"^  the  insulating  faculty  of  the  difierent 

rlInli^.':rs  laid  on  gla.t.':  for  supports  of  electric  sppnrntuiset ; 

iin  e^*sl■n^inl  ol'ji-ct   in   pnn'ticnl   electricity;   hut  the   latter, 

naiiii'ly,  the  ili;!'t'rent  moiliflcaiions  *W]i:h  \hi:  electric  fluid 
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ider^oes  by  pervRtliDg  itifTtTcnt  pilet,  will  become  an  im* 
irtuiit    object  in   the   course  nf  the  cone  I  u  si  on  n   from  the 
ftbove  cKperiinents,  to  wliich  I  now  come. 

The  first  of  thpse  coiiclosintis  *i!l  coiioern  the  fundiimeii-  Elcnnc  urn) 

tal  taodc  of  aetion  of  the  pi/f,  i<i  iia  t*o  dift'eretit  effetts,  r''^""*''^''*  . 
■'  ■  .  pfuduced 

tlectTit  mid  cliemieat.     When  I  drvise*!  the  differenl  dinsee-  by  dfterem 
fi'ani  of  the  pi/e  by  small  meia/lie  eonduetors.  I  expected,  ^""'''*' 
thHt  it  would  tcod  to  the  discovery  of  the  fffieienl  groups  ; 
this  has  hanpened.  but  in  an  unespeclerf   maiiner  ;  ihe  effi- 


me  for  the  flertrie  and  chemical 

,  the  efficient  groups  consist  sim-  E led rie group, 

IS  of  the  twu  melals  ;  each  ^;roup 

xt  by  u cemduclin^  subitaiue  iiun- 


tiips  !:fclmaTtt;  they  Chemieil 
,..S  i.e(w««.  hem  a  fi- «'""?■ 
is  in  the  wet  chlh. 
r,  it  will  coiihnn  iheae  Botb  in  pile* 
ind  2,  wiiich  produce  '  '"'''' ' 


cKiil  groups  are  not  Hie  * 
effect*.  For  electric  effect 
ply  of  tlie  binary  Hssnciutit 
bfin^  separulfd  from  the  n 
uclnliic. 

Tor  chemical  effects,  the  efficient  g 
ore  composed  of  the  two  metals,  ha 
^uid  ill  contact  with  both,  which  hei 

If  f'iff.  2  is  considered  with  tiiHl  vi 
determiiiutions.     Iiithepi/ei,  No,  1 

both  efiijcts,  the  two  biitds  of  grovpt  exist.  The /it nary 
groups  of  meliils,  to  which  are  owing  the  electric  effects, 
ure  fornu-d,  in  No.  1,  by  the  immediute  contact  of  the  two 
metals;  nnil  in  No.  i,  thry  are  produced  by  the  tnt*erpcisi~ 
ti<>n  iif  the  btass  fri;)0(/«;  and  in  Imlh  piles,  these  dinari/ 
^^faii/i J  are  separated  by  tinonmctallic  cuiiHnrtin^  substance, 
nhich  is  liie  xert  cloth.  The  rondition  of  chemical  effects  in 
thf  lircuil,  which  is  the  (rrwary  group*  above  ilehii'd,  tMst 
•tso  in  these  two  piles,  as  in  eaih  the  wet  ctalh  is  piuoed  &e- 
tween  the  tn-o  metals,  in  contact  uiUi  hoik. 

Bnt  the  case  is  diflereut  in  the  pile^  No.  5  and  4.  lit  the  eWi'lc  ont;  in 
former  indeed,  the  condition  of  a  mnfiun  of  the  eierlric '" 
^Hir/ exists,  namely,  t\ie  biaari/ groups  nf  mrtals,  st-pardtcd 
by  the  fioiimeleilic  conductiiii;  siibGlnni-e;  nnil  the  electric 
effects  conliniie  :  but  the  cundilion  tor  chmiicol  effects  in  thu 
rtrcnit  in  wnntins  ;  the  teel  clolk  is  in  cuntaet  only  with  sitie 
and  not  with  silver  ;  in  «  word,  it  is  tot  lelieien  th«  too 
metals,  which  is  the  condition. 

Lastly,  ihe  pile   No.  4,  whiVh  procini'cs  neither  fftitric  n 
fffrcts,  nor  chemical  effects  in  the  circuit,   is  dppnt'ed  at  the 
««ndiiioni  of  both.     Tlic  electric  rffects  ara  not  proiliici-d, 
K4 
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because  line  n  betweeo  two  metuU  which  have  the  same  r«* 
l«tion  with  it  iu  this  respect ;  ti/ecr  on  «ne  side,  nnd  the 
(rat*  of  the  tripod  on  the  other  bide.  The  condition  for 
ehemieal  fffecii  m  the  circnil  is  also  wanting ;  u  tlie  wf 
doth  is  in  contact  only  with  tileer. 

These  coDclusiona  with  respect  to  the  detcrniitted  differ- 
race  between  the  two  kinds  of  grovps,  to  which  1  was  lint 
led  by  theobove  esperimenl*,  will  be  hereafter  couSrmed 
by  more  precise  phenomena,  showo  by  new  experinients  di- 
rected to  that  purpose  ;  but  1  must  first  remove  an  apparent 
]■  contradiction  between  thc&e  experiments,  and  what  hud  been 
determined  by  other  experimealal  philosophers  on  the  e/ec- 
Iric  states  of  zinc  and  copper  when  in  (nutual  contact. 

It  may  be  seen  in  the  con&triirtion  of  the  four  difTerent 
^  pi/M  represented  in  Fig.  2,  that  llie  BUcce:>sion  of  tine  and 
T»  lilner  pUleS  continues  the  same  in  all,  throughout  the  whole 
length;  from  which  arrwngeraent,  the  termiiiation  o: 
extremity  A  is  by  a  lileer  plate,  and  that  of  the  extremity 
B  by  a  Eiiic  phite;  al  the  same  time  it  has  been  sceu  i 
ihe  experiments  made  with  the^e  ditytrent  piles,  that  the 
extremity  A  is  the  positive,  and  the  extremity  B  the  negiH 
the.  This  seems  to  iiuply,  that  the  silver  side  is  the  posi- 
tive, and  thtt  zhc  side,  the  negative ;  whereas  by  other  < 
rimenls,  siher  is  iirgatiee,  and  ziitc  potitiae,  when  they  are 
connected  together.  Such-  opposite  conclusions  from  facts 
equally  certain  much  embarrassed  mc,  till  by  the  study  of 
what  is  represented  in  Fig.  2,  and  the  conclusions  to  which 
it  led  me  concerning  the  two  different  efficient  groaps,  the 
riddle  was  solved  in  the  manner  that  1  am  going  to  ex- 
plain; which  at  the  same  time  will  be  a  confirmation  of  whst 
has  been  determined  above,   with  respect  to  the  groups. 

The  condition  of  electric  effects  in  the  pile  is  aisoltlelg 
this:  the  Iko  metals,  either  in  immediate  contact,  nr  con» 
nected  together  by  a  melallic  conductor ;  these  groups  beinf^ 
•eparated  by  a  non  me/a/^  conducting  substance,  here  the 
wet  cloth :  wherever  therefore  one  of  the  metals  is  iint  in  this 
delermined  connexion  with  the  other,  it  does  not  contribute 
to  the  electric  effect  of  the  pile,  but  is  an  extraneous  body. 
Now,  if  notice  be  taken  of  all  tlie  piles  represented  in 
fig.  S,  it  nilL  be  seen,  that  the  last  piece  of  wet  cloth,  at 
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*he  estremily  of  eac-h  of  ihenit  leaves  above  it  one  of  the 
metaU  unconnected  with  the  other,  so  that  the  former  there- 
fore ia  a  mere  canduelor  lo  the  rLrtroseope.  Thus  the  effi- 
cient groups  for  ehclric  ejf'rcli  lerinmate  at  and  vruier  that 
piece  of  ctulk  ;  and  it  may  be  seen  iu  ihrjigure,  that  in  this 
manner  sine  terminates  the  extremity  A,  which  ia  positiiie, 
And  ti/oer  the  extremity  S,  vhich  is  negative ;  and  thus, 
not  only  the  two  experiments  are  reconciled,  but  thereby 
the  deliiiition  of  these  groups  in  tile  pile  ia  confirmed. 

Another  phenomeniin    munifested    in  these  eKperiments  Without  oi 
de«erved  a  further  investietition,  iu  order  to  avoid  any  mis-  "'"'"•"  '^  '^ 

,  .,,  .  ,.  ,,,  pUtsnofli 

take;  a»  it  leads  to  important  conclusions.  It  has  been  ptoduiwt. 
seen,  that,  when  the  pieces  of  cloth  were  imbibed  with 
pure  loaler  tm\y,  t\iough  ehemieal  ^eels  were  produced  in 
the  glais  tubes,  there  was  no  lAoc^;  but  that  this  efl'ect  was 
produced,  when  the  cah-inalion  of  the  metals  la  the  pile  was 
efiected  by  the  aeid  of  marine  sail.  It  was  therefore  im- 
portant to  know,  whether  this  particular  causv  of  calcinatioit 
were  an  acci dental,  or  necessary  couditton  of  the  shock:  and 
I  thouirht  of  a  way  to  decide  it,  niiich  was  to  s'lbstitute 
for  :ine  a  metal,  which,  becoming  posiliee  with  tiiier,  and 
thus  capable  of  producing;  a  motion  of  the  electric  Jluid, 
ahould  be  ealcinable  by  the  acid  of  marine  salt,  but  not  by 
pure  water ;  I  found  pewter  to  be  such  a  meial,  and  I  made 
the  followiug  expo'imeots;  tiriit  by  my  condenser  so  con- 
structed, that  1  could  jreadil}  try  the  effect  of  small  piles, 
placed  on  a  eomlucting  pillar,  lifted  up  by  a  string  against 
a  bra^^  ball  projecting  from  the  receiving  plate,  and  which 
descends  by  its  own  weight  when  the  string  ia  relaxed. 


: 


Eip.  is.   1  tried  in  this 


pile  of  3 


groups,  pwEip.ii 


,  separated  by  cloth  imbibed  with  pvre  xpatrr,  Pe"ter»(id 
and  I  found,  that  the  petcler  eide  affected  the  condenser 
positively  and  the  silver  side  ttetiaiively  in  aufficieiil  degiees, 
to  K've  hope,  that,  by  increasing  the  number  of  groups,  \m- 
nicdiate  electric  sigas  would  be  produced  in  the  electro- 
scopes at  the  exticmities  of  the  pile. 

Ej:p.  l6.     I  procured  thin  pewter  plates  the  size  of  my  p;,p_  ^^ 
tilcer  platc»,  and  1  increM<ied  the  number  of  these  binary 
groups,  separated  by  pieces  of  cloth  imbibed  with  pure  wa- 
ter, till  1  had  sufficient  electric  signs  at  the  extremities :  this 
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wqs  by  100  groups  in  each  cotuinn,  forming  8  pile  of  900 
grovps. 

1.  I  obgervetl  and  noted  the  divergences  in  the  electro- 
Kopes,  posi live  at  A,  the  pewter  aide,  und  negative  at  B, 
tbeH/iTfr  ai'le. 

3.  No  shock  was  felt. 

3.  The  gluit  lubes  being  applied,  though  lh«;  deetrie 
sfgns  ceflKed  m  the  txtriHTiities,  no  ehemical  effect  wus  pro- 
duced in  the  water  of  the  Inhcs. 

4.  The  condenser  applied  to  ihe  usual  points  a,  c,  6,  no 
residua  of  e.'ectrie  figm  appeiired. 

5.  Diiuioiiming  ihe  pile,  I  did  not  perceive  nny  impres- 
Men  of  the  water  on  the  pewter  pliitea. 

r^p.17,  £aj».  17.     I  mouiilfMl  «  pile  with  a  sufficient  number  of 

groi'i's  formed  of  sine,  lUeer,  and  ilolh  imbibed  with  tb« 
soluiioa  nj'  marine  saft.  Ii>  produce  at  ila  eKiremities  the 
Hme  electric  iiigiit  ag  the  ubore  pile;  which  1  obtained  by 
39  groups  iu  euch  column,  50  in  the  whole,  and  the  follow 
iug  were  the  results. 

1.  I  felt  ihciAucft. 

S.  Tile  glas!  lubes  being  applied,  the  elrelrie  signs  iliw|>i 
peared  v%  the  extreniities,  and  the  usuul  ekemieat  effects 
were  productd  in  thewalcr. 

3,  I  applied  the  condensier  to  tlie  poiuts  a,  c,  b,  and  found 
very  sensible  residua. 
[g,  Exp.  18.     1  mounted  aj^ain  the  pile  of  ~>00  groups ^^u-- 

ler  and  sitter,  but  1  imbibed  the  clotli  with  the  sohtivn  of 
marine  salt. 

1.  The  same  electric  signs  were  produced  at  the  extremi- 

3.  I  felt  the  shock. 

3.  The  glass  tjibes  being  applied,  the  e/cc/nc  jj^'m  dis- 
appeared at  the  extremities,  and  the  ehemical  effects  were 
produced  at  the  usunl  points  in  the  water  of  the  tubes. 

4.  Then  also,  the  eo  denser  bciiit;  applied  to  the  points 
O,  e,  b.  sensible  residua  of  tleclrie  si^as  were  fuund  in  the 
usual  onler. 

5.  Ijisiltf,  having  dismounted  the  pile,  I  found  on  the 
pewter  platen  many  spots  produced  by  catcinatiuu. 

Tlicse 
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Tticse  exppriments,  diflereiil  from  those  of  the  former  stt. 
luivin);  cli'orly  decided  ibf  ubove  qiiCBlton  i-ouceming  the 
condition  of  tlie  (hock,  the  whole  together  ascertains  the  fol- 
lowing fuels. 

1.  When  there  is  do  ealrinalion  produced  on  the  melah  ot Gtntral  can< 
the  pile,  though  the  elect ric  ftuid  be  put  in-molwjt,  no  cAe-  «'»»«"»- 
ytieul  effect  is  produced  in  the  icaler  of  the  tubes. 

2.  When  ihut  ealdnalioa  is  produeed  by  pure  icaler, 
thoufh  th«se  cliemieal  effecti  take  place,  there  is  no  »iock; 
the  loUer  requiring  the  calcination  tq  be  produced  by  an 
acid. 

3.  When  the  electric  JImi},  in  pervading  the  pile,  ia  ren- 
dered capable  of  producing  eiiher  one,  or  both  of  these  ef- 
fects, iti>  course  is  retarded  through  the  water  of  the  glass 
tubes,  and  more  in  the  latter  case. 

The  last  of  these  facts  leads  to  the  foiloning  conctusioa, 
WJieu  the  eUelrie Jlaid  pervades  a  pile  wherein  the  eahiiW' 
lion  of  liome  aielal  is  ^oing  on,  the^ut'ii  itself  undergoes 
some  modijication,  wliich  is  the  eau^>e  of  the  concomitance 
of  these  phenomena,  a  retardation  of  its  course  through  the 
water,  nud  the  production,  with  a  very  small  quuntity,  of 
effecti  wliich  it  cannot  produce  but  with  an  iacomparsbly 
greater  quantity,  when  set  in  motion  by  any  other  known 
nieuDS.  But  before  1  come  to  this  object,  it  is  necessary  to  Prwpnce  of  a 
ascertain  an  essential  point,  which  so  tar  [  have  only  men-  f"'''  ■"•'  "*- 
tioned,  uiiniely,  thiu  the  niod'uB  of -the  e/r°c/ric  _^i(»(/ in  the 
pile  does  not  depend  on  a  separation  oT  the  binarif  groap)  of 
metals  by  a  liquid,  or  a  wet  bodif;  but  requires  only  that 
the  separation  be  produt  ed  by  the  best  nonmelaHic  condvci- 
ing  tubftancc ;  and  with  the  leading  experiments  poncerning 
this  object  I  shall  conclude  this/M(  Part  of  the  n«a/v«"f. 

Exp.  la.     I  mounted  the  pile  of  76  groups  of  sine  .ind  E,p_  19. 
Mtlcer:  but  instead  of  me*  cloth  to  sepiirnte  them,  I  used  new 
clolh,  which  had  stood  some  time  iu  my  room,  my  hffgrome^ 
ttr  being  at  about  40°. 

1.  Electric  signs  were  produced  at  the  extremities  of  the 
pile,  but  BwiVer  than  when  the  pieces  of  clolh  were  wet, 

2.  The  gf/dii  fufifs  being  applied,  these  iij^j  ceased,  but 
there  was  no  appcavatice  of  cliemieal  ^eett  in  the  watfr  of 
the  tubes. 

Judging 
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Judging  Ihat  the  tliminution  of  the  quantity  of  fhtUi 
JMd  ID  mniion  proceeded  Irnm  a  want  of  eondw  ting  faculty 
in  llic  leaol  ilitelf,  and  aware,  tliut  iin  tnelalUt  nulistanre 
could  \ie  subHtituted  tor  o^itiiiiiing  a  better  contlticliir,  1  un-  ■ 
dpTtOok  a  lon){  Kries  of  cxiieriments.  by  forming  |>i1es  of 
gii  fftnup*  tme  art!  sUccr,  separalei)  by  all  the  siibitiaiices 
of  the  vegeiabU  ann  unimat  kind^  that  1  cvuld  devisr.  up- 
g  pap«r  plying  these  groups  lo  the  eondciiser.  OF  these  exptri- 
'"  meiits,  however,  1  shall  «oly  mention  the  practical  result, 
le  wh'irh  w&a,  that  ftmon|{  all  these  botlirs,  terittHif  paper  was 
one  of  the  beet  for  the  iDLt'nili.-d  |iur;.cise,  at  the  iamv  time 
that  it  is  the  rnont  eauy  to  manii^  ;  aud  I  mude  the  follow- 
ing GxperimVDt. 

Exp.  3D.  I  mountei)  again  the  pile  of  76  group  shie 
and  iilcer,  and  tepaiutcd  Uwro  with  pieces  uf  wrUiitg  pit- 

1.  J  found  a  great  increase  in  the  eUclric  nigns  ut  then:- 
tMinitieB  of  the  pile,  cotnpat-ativcly  with  the  rloib. 

i.  TbPK  (iifiM  ceasPil  whi-'n  the  gUsa  tubw  were  applied, 
but  still  ua  themktti  fff'ett  was  produced  io  the  water  of  the 
tnbos. 

Thi»  experiment  opened  before  me  u  new  and  exteneiva 
field,  in  which  [  have  eversi.^ci'  tiuvellcd.  ns  will  he  Been 
in  the  second  Part  of  thin  analysis,  and  in  u  following  pa- 
per. 


Hints  on  the  Stibjecl  of  Animal  fierrrlions.  By  Evf.RjIKD 
Home,  Esq.  F.  it.  S.  Commuaicaled  by  the  Society  for 
the  Improvement  of  Animal  CliemUtry*. 


AoimJ  Mtifl-    ^  HE  brilliant  discoveries  of  Mr,  Davy  on  the  powers  of 
tioospettupi    electricity  in  producing  chemical  changes  suggested  to  me 

the 

•  Philo*.  Truisscl.  far  I809,  p.  sis. 

Ih'.  Woltaiton'a  obs«rvarioD9,   iD:>«rli;J  Id   the  Philotophicnl  Slagk- 
■UM  )Were  publlibcd  after  tbii  pjpei  had  beeo  laid  bcfure  ibe  %oc\rtj. 
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the  idea,  that  the  animal  secretions  may  be  produced  by  produced  by 
the  8ame  ineons.  To  prosecute  this  inquiry  with  every  ad-  wo^ncity. 
vantage,  re((uires  a  knowledge  of  anatomy,  physiology,  and 
chemistry,  rarely  to  be  met  with  in  the  same  pers^on.  I 
have  therefore  availed  myself  of  the  assistance  of  the  dif- 
ferent  members  of  this  Society,  the  object  of  whi'h  is  the 
improvement  of  Animal  Chemistry.  Their  intimate  ac- 
quaintance with  these  branches  of  science  render»  them 
peculiarly  fitted  for  such  an  undertaking.  It  i*»  one  of  the 
roost  important  subjects  to  which  Mr.  Davy',  discoveries 
can  be  applied,  and  he  has  given  it  the  consideration  it 
deserves. 

The  Voltaic  battery  is  met  with  in  the  torpedo  and  elec-  Galvanic  bat- 
trical  eel ;  and  although  it  is  i^iven  only  as  a  means  of  catch-*  ^  "jli!?*  !** 
ing  their  prey,  and  defending  themselves,  and  therefore  not  tiical  eel 

I  was  led  to  the  present  icrcstig^tion,  while  preparing  my  leetyrca 
on  the  Huntrreau  Mifiruni)  in  which  the  secretiouH  in  different  uni* 
mak  arc  to  bo  considf-reil.  In  Septf^niber  lavt,  1  cngacred  Mr.  William 
Biande  to  a  nl't  v.im  iu  ]»!(  fc<  uii;.^  the  iiiquiry.  In  >\vcnibcr,  J  com- 
municated my  o|i...'.>«'is  to  ^\r  Ju.s*[ih  Banks,  and  st^ti(',  tbat  l  -  hould 
bring  thcni  forward  in  mykturis-  ail  ut  (hat  t"m*  Dr  '•  t>ung*a 
Syllabus  was  nut  published,  and  Lr  Wollastui/s  opi::ious  were  uu- 
known  to  me. 

Dr.  Be rzelin?,  Prcffssor  of  Chemistry  at  Stockholm,  -,•.!»> I i-^od  a 
work  on  Animal  Ch(>mtstry,  in  the  year  i8o6,  in  the  Swedish  lp.r;ru'».s:e, 
in  which  he  states,  in  several  placet,  that  he  believes  the  tio<  rations 
in  animals  to  d«  i^cnc:  upiHi  the  nerves,  altbuut;h  be  ia  nuable  to  cxr 
plaiiihcw  the  efTrct  is  produced,  la  proof  of  his  opinion,  the  fol- 
lowing experiment  is  adduced. 

**  Trace  all  the  nerves  leading  to  any  secretory  organ  in  a  living  ani* 
"  mal,  and  divide  them,  beintij  careful  to  injure  the  bltKMl-vessela 
^*  and  the  structure  of  tho  organ  itself,  as  little  as  may  be:  notwitb- 
*<  stunding  the  continued  circulation  of  the  blood,  the  organ  will  as  lit- 
'*  tie  secrete  its  u»ual  fluid,  as^ao  eye  deprived  of  its  nerve  can  see,  or 
**  a  muscle  the  nerve  of  which  has  been  divided  C4n  move.  We  may 
**  therefore  easily  conceive,  that  any  trifling  aif^ration  in  the  nerVes 
'*  of  a  gland  may  materially  aflect  its  secretion,  the  supply  of  blood 
**  being  in  cvei7  way  perfect." 

He  says,  the  agency  of  the  nerves  in  secretion  has  generally  boen 
disrei^arded,  because  our  attention  is  only  called  to  their  secret  mode 
of  acting;,  when  we  discover  the  iuKufllcieney  of  all  other  explanation. 
Dr.  Bei-zelius*8  work  was  shown  to  me  by  Mr.  Davy,  while  this  paper 
vas  in  the  preaa. 

immediately 
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\  •bounili  wiih  imnncv'iatcly  nppl'cnlilu  to  the  prcwiit  iii(|uiry,  yet  it  fur- 

"*■'"*'  iiUIirs  two  im|K)rtaiit  ftitts,  one,  tliat  a  Voltaic  baltcry  cun 
ht  formrd  in  a  living  aiiiioal,  tlie  other,  that  nerves  ure  «- 

*  ^cnll^illy  nectasary  for  its  manafjemeiit ;  for  in  thrae  fish  th« 
^^i  Tivfves  coniiL-cted  with  the  electrical  orgnns  eiLCeed  those 
^^B  thut  ffi  to  all  cither  jiarta  of  the  tish,  in  the  proportion  of 
^^t  twenty  lo  one.  Tbi?  nerves  arc  inudi.'  up  of  ud  tiiBiiile 
^m  number  of  sniuM  tiiires,  a  striietuii:  so  diiferent  rrom  that 
^^P  uf  the  electric  organ,  that  they  are  evidenlly  not  filled  to 
^^P  farm  a  Voltak-  battery  of  high  poiver;  but  their  structure 
^V  appear!  to  Mr.  Davy,  to  adapt  them  to  receive  and  preserve 
H  a  small  electiieal   power. 

^VKnTMinil  That  the  nervcB  arranged  with  miiBcln,  so  as  to  form  a 

miud«  (arm    Voltaic  hatlery,  have  a  power  of  aecumu  I  tiling  and  commu- 

*  •  baiteiy.  ujpat'mg  electricity,  is  proved  by  the  well  known  experinieot 

of  taking  the  two  hitid   legs  el'  a   vivncious   frog,   immedi- 

(alely  ufttr  they  are  cut  off;  laying  bare  ihe  crural  ntrves  ; 
applyio);  one  of  these  to  the  exposed  muscles  of  the  other 
limb;  and  then,  when  the  eirclf  is  conipleted  by  raising  the 
other  crural  nerve  with  a  glass  rod,  and  louching  the  mus- 
cle of  the  limb  to  which  it  does  not  belong,  the  muscles  of 
both  are  escited  to  contractions. 
Cwcumoinca  There  are  several  circumslnnces  in  the  stroclnre  of  the 
in  [fiesfruciuru  nerves,  and   their  arrangt:iuentii  in  aniiiiu/  bodieb,   which  do 

noi  aDB^r'we    "°'  appear  at  uU  applicable  to  the  purposes  of  common  seu- 

ttneiitiiion.      satioii,  and  the  uses  of  which    have    not   even  been  devised. 
Among  these  are  the  plexuses  in  the  branches  of  the  par 
vagoin  which  so  to  the  lungs,  uiid   in   the  nerves  which   go 
tothelirnhs;  the  ganglions,  which  connect  the  nerves  be- 
longing to  the  viscera  with  those  tliat   supply  the  voluntary 
muscles;  and  the  course  of  the  nerves  of  the  viscera,  which 
keep  up  a  connexion  among  themselves  in  so  many  dif- 
ferent ways. 
E!o-yl  Tcssels        The    organs    of  secretion    lire   principully    made  up   of 
fit'hfiecreiorv  arteries  and  veins;   hut  there  is   nntbiuy  in  the  different 
aixuunt  I'lr        modes  in   which  these  vessels  ramify,  that  tran  in   any   way 
(..<::rai:(i«ii.     acconnt  for   tlic   changes   in   the   blood,   out    of  which   the 
secretions  arise.     These  organs  are  also  iihundiintiv  supplied 
with  nerves. 
Fipenrj«iii«         Wit'i  :i  view  lo  deteroiine  bow  fur  any  changes  could  be 

produced 
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Hpuiluced  ill  Ihe  blood  l»y  elctlHcily,  nt  all  Rimilur  to  secre-  on  the  action 
Itioii,  Mr.  W.  Bruiidp.  «l.c.   has  l.*--!!"  hi«  c-r.-er  in  ai.imal  "[."Jbewtod. 
t  cheiiiiBtrj  wttli  so  much  sacLeas,  luudo  tlit  tbilowing  rxptri- 
nttits  ill  the  bUggifstioii  ol'  wliicli  Mr.  Duvy  uti'orilcil  liim 
I-. every  u&ustiiDce. 

Exptriment  I.     Middle  of  January-,  IS09. 
comiui'iors  from  twenty-four  foui'-inch  iloulile  plates  BUiod  drawn 
per  and  zinc,  charijed   wirii  a  very  weak   »"'"'''"' ofwr^,!^'""* 
iL'  .Kid,  were  immersed  in  four  oiuicea  of  blood,  iin- 
nedialtfly  on  its  havin}^  beL-n  drawn  from  a  vein  in  the  arm. 
The  temperature  of  the  blood   wus  kepi  up  itt  100°  during 
thf  FXperinu'nt.     The  apparatus  n»a  so  constructed,  as  to 
adtait  of  the  prodnetii  iit  the  negittive  and  positive  wires  be- 
ing separately  collected  and  examined.     When  the  electri- 
sation had  )iL-en  carried  on  for  n  ({uarter  of  un  hour,  all  ac- 
tion seemed  to  have  ceased.     The    blood,  uhieh   had  sur- 
rounded   the   oe;;a[ive  wire,  was  of  u  deep  red  colour,  and 
extremely  alkaline  ;   that   surrounding  the  positive  wire  was 
Uliglitly  scid,  and  of  a  brighter  hue. 

In  tliiii  experiment,  the  t.'Oti|ruIation  of  the  blood  was  not 
materially  utiec led  by  the  electrical  power  alluded  to. 

Expfiimenl '2.     ath  of  February,  IB09. 

Finding  it  necessary  to  snbtnit  perfectly  fluid  blood  to  Blood  expwcd 
the  action  of  electricity,  the  following  experinienl  was  un- "•^l" '"'"**'" 
dertaken  with  a  view  of  keeping  it  iu  the  lougeiit  poaoible 
lime  iu  that  state. 

A  deer  having  been  pithed,  the  abdomen  was  itDmediutely  , 
opened  into,  and  a  length  of  about  four  inches  of  a  large 
vein  ill  the  mesocolon  was  detached  from  the  neighbouring 
fluts.  Two  smull  pUtina  wires,  connected  in  the  usual 
way  W)th  forty  three-inch  double  plates,  were  inserted  into 
this  detached  portion  of  vein,  and  secured  by  ll|raturcs, 
having  their  points  at  u  distance  of  about  one  inch  from 
e«ch  other.  The  t-oinmuincation  with  the  battery  was  kept 
up  for  one  quarter  of  an  hour,  a  third  ligntnre  wmb  then 
tied  Ml  the  centre  of  ihe  detached  v  in,  in  order  to  cut  olf 
the  connection  between  the  pn^ilivc  and  negiillve  ends.  On 
removing  the  portion  of  the  vein  included  by  the  ligatures, 

and 
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and  containing  the  conductor*)  it  wan  Totipd  ihiit  thr  (^se- 
aus  products  hud  forced  out  nearly  tlie  whole  of  the  blood, 
at  thit  psrl  throuijh  which  ihe  wires  were  inserted  ;  alka- 
line and  arid  matter  were  readily  dctect<?d,  but  no  new  pro- 
<Luct  could  be  dtseovered. 

Finding  the  coo^uluiion  of  the  blood  an  iiisuriDonn table 
obstikcle  to  the  long  rontinned  electrical  action,  the  Kram 
onl;  waiemploycd  in  the  rollowiug  experiinente. 

Expermtnt  3.  10th  of  Maich,  I B09. 
rnnnpiK-  Til*  conductors  from  one  hundred  and  twenty  fnnr-inch 
1*  "ki"''  "^""^'^  plates,  highly  charged,  were  brought  williin  two 
inches  of  each  other,  in  some  recent  serum  of  blood,  ob- 
tained free  from  the  colouriog  lualter,  by  carefully  pouring 
it  off  from  the  coaguluoi.  Coagulated  albumen  nas  ra- 
pidly icparBIed  at  the  negative  pole,  and  alkaline  matter 
evolved,:  at  the  positive  pole  u  small  tjuantily  of  albninen 
irus  gradually  deposited,  and  litmus  paper  indicated  the 
presence  of  acid.  These  are  the  effects  produced  by  a  high 
electrical  power  upon  serum.  ' 


ETperimetit  i,  I4tfa  of  April,  1909, 


••■lowpower.  Was  undertaken  to  ascertain  the  effect  of  a  low  power  ;  a 
battery  was  employed,  consisting  of  twelve  four-inch  double 
platcB  of  copper  ard  iron.  In  this  case,  there  was  at  Brst 
no  appearance  of  coagulation  at  either  pole  ;  in  five  minutes 
the  positive  wire  became  covered  with  a  film  of  albumen, 
'and  in  fifteen  minutes  a  filament  of  about  a  quarter  of  an 
inch  in  length  was  seen  floating  in  the  fluid,  and  adhering 
to  the  same  wire. 

Experimenl  S-  6th  of  May,  IBOg. 
mitBfn'j  Two  small  platinacups,  connected  by  a  large  quantity  of 
Jr*  power,  cotton  well  washed,  and  each  containing  one  ounce  of  scrum, 
were  rendered  positive  and  negative,  by  thirty  double  three- 
inch  plates  very  wtakly  ch.iri>ud.  The  process  was  conti- 
nued during  twenty-four  hours.  This  power  had  not  been 
sufficient  to  pmduce  coagulation  at  the  negative  pole.  On 
examining  the  fluid  in  the  negative  cup,  it  was  found  to  con- 
Kbt  priucipully  of  an  alkaline  solution  of  albumen. 

The 
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The  fluid  in  the  positive  cup  was  rather  turbid »  it  red- 
dened Uttnus,  and  vitui  slightly  acid  to  the  taste.  On  stand- 
ingy  it  deposited  a  few  flakes  of  albumen.  When  evapo- 
rated, itafiK[>vded  saline  matter,  with  excess  of  acid,  (super 
salts.) 

By  these  experiments  it  is  ascertained,  that  a  low  nega-  RaMita. 
tive  power  of  electricity  separates  from  the  serum  of  the 
blood  an  alkaline  solution  of  albumen ;  that  a  low  positive 
power  separates  albumen  with  acid,  and  the  salts  of  the 
blood.  That  with  one  degree  of  f  ower,  albumen  is  sepa- 
rated in  a  solid  form,  with  a  less  degree,  it  is  separated  in  a 
fluid  form. 

From  these  facts  the  following  queries  are  proposed. 

Ist.  That  such  decomposition  of  the  blood  by  electricity  General 
may  be  as  near  an  approach  to  secretion,  as  could  be  ex-  cltt**«o«» 
pected  to  be  produced  by  the  artificial  means  at  present  in 
our  power. 

2d.  That  a  weaker  power  of  electricity,  than  any  that  cm 
be  readily  kept  up  by  art,  may  be  capable  of  separating; 
from  the  blood,  the  different  parts  of  which  it  is  com^ 
posed,  and  forming  new  combinations  of  the  parts  so  sepa- 
rated. 

3d.  That  the  structure  of  the  nerves  may  fit  them  to  have 
a  low  electrical  power,  which  can  be  employed  for  that  pur- 
pose, aiul  as  such  low  powers  are  not  influenced  by  imper- 
fect conductors,  as  animal  fluids,  the  nerves  will  not  be 
robbed  of  their  electricity  by  the  surrounding  parts. 

4th.  That  the  discovery  of  an  electrical  power,  which  can 
separate  albumen  from  the  blood  in  a  fluid  state,  and  ano- 
ther that  separates  it  in  a  solid  ftate,  may  explain  the  mode 
in  which  different  atiimul  solids  and  fluids  may  be  pro- 
duced, since,  according  to  iVIr.  ilatchett'b  experiments,  al- 
bumen is  the  principal  material  of  which  animal  bodies  are 
compose<l. 

5.  That  the  nerves  of  the  torpedo  may  not  only  keep  the 
electric  organ  under  the  command  of  the  will,  bjt  charge 
the  battery,  by  atcretintr  the  fluid  between  thv  plates,  that 
is  necessary  for  its  activity. 

6.  As  albumen  becomes  visibly  coagulated,  by  the  effect 
produced  from  twelve  four-inch  double  plates  of  co2>pcr  and 

iron 
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iron,  a  power  much  loo  low  to  HtFi'et  cvei)  thr  mmt  ddirate 
eWtroineler,  nmy  not  tliia  be  orcHBionulIf  emplo^ri]  with 
advantage  ■!>  a  chenitcul  ti^t  of  electricity,  tvliilt!  the  prixluv- 
Uon  of  acid  «iid  ulkali,  ejected  by  still  inferior  de;{r«(-»of 
elect ricily  to  those  req ui red  for  the  coai^iilation  of  Hlbumei), 
miiy  HkewUe  be  rcgnrdtrd  m  nuxihury  tests  on  aiich  occii- 
■iciiift  ? 

If  these  facia  ond  obsci'vationa  appear  to  the  Society  (o 
throw  any  light  upon  the  iirinciple  of  secrtftion,  it  may  be 
Sn  advQiitnge  lo  luediml  science,  that  they  shoutd  be  laid 
before  the  pubhr,  as  hiuts  for  future  inquiry. 


0%  the  Siifcholaci'ic  Acid,  and  its  Ciinversion   into  Succinic : 
by  Mr.  Tronmsdorpf*. 

,,,„„  JL  HF.  process  I  emi>loyed  for  procuring  wceholoctic  acid 
Miio- di tiers  from  that  described  by  Sehefle  in  ri'quiriiinasmuller 
praiwrtiati  uf  nitric  ucid,  Into  a  lur;je  tilu&s  retort  put  '.ne 
t>BTt  of  DU^ar  of  milk  UnHy  pondered,  und  three  purls  nf 
iiitric  ucid  of  the  specitic  i{ra»ily  of  I  -Je.  A  receiver  being 
udapletl  to  the  retort,  hfat  is  iipplifil.  till  tht  liquid  boils. 
It  is  then  removed  from  the  tire;  und,  i.s  soon  u<<  the  ebul- 
lition mid  the  evoliiliou  of  t:n!<  h:ivi'  I'litircly  o-nM'd,  it  is 
placed  on  tlic  lire  o^iaw.  \\\.<r>  \]:.-  Il.pn.l,  »ltich  is  kept 
boiling.  l>enll,Mo^'1ow  !lii,k  iiu.1  liirbi.l.  tW  .ctoit  is  tiikeii 
from  lii<-  tire,  and  .uiiir.d  tt.  col.  The  Hhite  in.wder  is 
then  fepuriiled  f  o.ii  lliesniioiini'iinl  liriiiid,  ivhich  i^  .vaiio- 
rated  sli.wly,  iifier  midir-g  tii  ii  tin-  nific  i.i-ld,  thai  had 
pas.ed  ovrrii.K.  ihe  u-ctlver.  In  tlii^  «i,va  (■t.nj.<i.r«li!e 
additional  |,ov!ion  of  saccLoWlic  ...Id  i,  rorniftl.  «hid)  i* 
mixed  ttilli  the  other.  The  whole  of  l!a-  pnlvrrulint  urnd 
i,  shaken  repeaicdly  in  a  ve-stl  of  col.l  ,v;,i,t,  and  >.cparutfd 
by  liltration.  In  tiiis  way  from  l(i  ouncis  of  sngiir  of  milk 
foni  ounces  of  «.cc:.olaclic  acid  are  obtained,  and  iVom  lh» 
molhir  water  about  t  no  ounces  of  o\alic  acid. 

•  Abrkljcd  fr.irn    \nni:et  ^«  Chim.  ml,  lAXl,  p.    73      Extracted 
ff0niTr>,n.iii>do;ir'4  [■iiaiiUicoun. jlJcuHut  b)  Vl^cI, 

A.  1, 
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.  1.  Two  liundred  gmm.  [aose  grs.]  of  Baccholat-tic  Subjei: 
F'ftcid  were  Introduced  into  »  ijlasa  retort,  lo  which  a  tubo-  '*  "' 
' '  lated  receiver  woi  adapted,  nnd  from  tliis  a  tube  proceeded 
to  the  pneumato-cheniieal  apiparatus.  The  retort  Lieiiig 
placed  on  the  naked  (ire,  the  saccholaclie  acid  be|fun  to 
flwell,  gretf  black,  and  soon  entered  into  fuEion.  Firtt  a 
e  liquid  passed  into  the  receiver,  then  a  yellow,  accoiu- 
•panied  tvith  a  heavy  white  vapour,  and  followed  hy  a  small 
iiitity  of  em pyreu malic  oil.  Carbonic  ackl  gas  wan 
Ived,  V  irh  a  little  carburetted  hiiirogeii  gB».  Tlie  mintuTe 
I'at  these  gas-^ea  had  a  peculiar  uromalic  smell,  by  iin.ineana 
^Ka|rrceab]e.  At  the  end  of  the  diEtlllntioii,  about  fin  graiH. 
[92G  grs,]  of  a  transparent  brown  liquid  uere  found  in  the 
receiver,  and  a  yellowish  cryatnllization.  Neither  the  ga*- 
Mus  nor  I  i'ju  id 'products  ever  furnished  any  nitroi-tn.  in 
the  retort  was  a  light  coal,  of  a  luxtre  almost  nietaliic,  C«l 
which  ufTorded  some  traces  of  lime  wheu  iticineraled. 

This  same  coal  was  Ircaled  repeutedly  with  bnlUng  nitric  tmteHwIlhn^ 
acid.     Being  then  heated  with  ciiubtic  sodii,  it  dissolved  in  ^^u^  bj*^." 
itt  and  produced  a  blackish  bronn  liquid.  Nitric  acid  threw 
down  a  deep  brown  piecjpitute  fioio  this  solntiou.     As  the 
con]  had  considerably  increased  in  weight,  the  author  sup- 
,  poses  he  had  formed  the  oxlded  coal  of  I'ronht. 

-  9.  The  brown  distilled  liquid  was  poured  off  from  the  Liquid  in  ih« 
crystals,  and  mixed  with  water,  which  separated  from  it  a'""'"' 
black  empyreumatic  oil:  it  reddened  ini'nsion  of  litmus; 
■nd  had  a.  pungent  empyreumatic  smell,  but  not  ammoni- 
acal.  Being  saturated  with  soda,  neither  prussic  acid  nor 
ammonia  waa  evolved  from  it  hy  heat.  The  liijuid,  bein^ 
evaporated  to  dryness,  was  in  part  acetate  of  soda ;  but  the 
base  WHS  probably  saturated  by  lome  olher  acid  aiw.  The 
^  neutral  solution  was  precipitated  by  a  great  number  of  me- 
'tallic  and  other  salts;  as  the  nitiateit  of  silvfr,  mercury, 
<  copper,  and  lead,  the  mnriaies  of  iron  and  barj  tes,  the  auI- 
pbateof  inangunese,  and  the  acetitte  of  liuie. 

3.  The  cr^stalliied  mass  sublimed  to  the  topoftlic  retort  PrnpeF'ie'of 
had  lite  fiillowing  propeities.  tin- ^nDimieii 

a.  Heated  in  a  silver  siioan  over  the  flume  of  a  ciuidlf,  it 
nielled,  and  evuponited  entirely,  leaving  scarcely  u  trace  of 
ebarLoal.     The  vapour  wus  inf!;iuiiiiuble. 

t    AicuhoL 
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b,  Alcuht'l  Hl'■'oive^  it  wliliotit  heat.  After  the  evapora- 
tion nf  the  fl'raS  it,  hiinillrH  of  acicular  LTj'atsls  were  left. 
It  th<>  MHttT  be  heated  to  fu*inn.  and  then  left  (o  cool,  it 
\  foru>B  d  iwlmted  eryElaltization,  covered  on  the  sarface  witli 

■mall  wlii'e  needles. 

r.  CoIH  wnler  iliMolreB  this  tubstance  with  difliralty,  but 
it  i*  eniily  dissolved  in  fnur  times  its  wei}!^it  of  hot  wnlrr. 

d.  The  tnste  of  this  aqueous  solution  \*  perce|ttihl\'  sour, 
'  um)  very  different  from  benio'ic  acid.  It  haa  beKides  no  ana- 
W                    '*CT  *'•''  ^'  t>enzoic  acid. 

e.  The  aqueoaa  bolution  wai  arrurntely  saturated  with 
•oda;  and  a  solution  of  tnuciate  of  iron  at  a  maximnm 
formed  iti  it  a  dirty  bronnith  red  preeipitnte. 

f.     By   wny   of   romiini-ative   experiment,    a    solution   of 
tncciriate  of  KodH  was  poured  'nto  e  solufion  of  muiiitle  of 
iron.     The  appearHOce  was   ibe   name,  except  that   the  e^ 
lour  of  the  precipitiite  wus  le«4  dirty,  nbich  micy  be  attri- 
buted to  some  empyreuuiatie  oil  having  remained  in  the  for- 
mer acid. 
^iUrioiuc      All  the  TPsullB  that  had  been  ohlained  indirate  a  great 
Hnuloir^- with  succinic  acid  :  hut  for  umre  certainty  it  «ai 
purified,  by  Wd^hing  with  water  the  nioEt  perfect  crystals, 
^vhi('h   were   then   dissolved   in  alcohol,  and  evaporated   to 
drytii'ss.     Very  pure  snctinic  acid  was  employed  compara- 
tively with  these. 
Both  pus  the      a.  Ten  parts  of  the  purified  acid  were  exposed  to  a  gen- 
unieiebitliscn  (jg  \^^.^^^  j„  ^  pi,;^!  owr  a  lamp,    Wlii-n  the  acid  was  melted, 
heu,  »  wliili;  smoke  orose,  whicji  was  <le|ii)-ited  on  the  sides  of  the 

pliinl  in  fascicular  fiociis  oi"  iisiioivy  iihiteness.  The  phial 
being  removed  from  the  lamp,  fiiio  crystals  an  inch  long 
tubliiiieil  in  cofllin;,'.  A  lillle  c<miI  was  left  at  the  bottom, 
whii'h  nlien  incinerated  was  funnd  to  contuin  potii&h. 

aa.  T*-n  parts  of  iTystiillized  succinic  juid,  beint;  treated 
in  the  s^me  manner,  (-\hibiu-d  oactlv  the  siime  plieuome- 
iia  ;   and  at  the  end  of  the  piocess  the  two  pliluls  could  uot 
be  di>tiniini^lied  from  eacli  otln-r. 
Ntiirition wiib       b.   One  ))art  uf  the   acid    wus   accurately    saturntt'i)   with 
*""'  sodu:  and  the  siinie  was  done  with  siiicii  ic  acid  and  soda. 

The  quantity  of  water  in  these  tuo  salts  with  base  of  soda 
vas  the  ^^ime. 

c.  The 
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*.  Ttie  siiturat-[l  B"''.tion  did  not  precipilale  acetate  of eramlnMliwi 
lime,  Gitljihate  uf  niuiiy,aiiese,  nitrate  of  copper,  acetate  (,f  *""  "'""•* 
lead,  or  nitrate  of  lead.     The  succinatt;  of  sodu  exhibited 
tlie  sume  iilienoiiicnu. 

d.  It  jirecipiliiied  the  lutrate  of  barytes  white,  nitrate  of 
nickel  appWgreen,  8ul|thult^of  coIjhIi  p«aclib1o£S9ir.  joljur, 
nitrate  of  mercury  white,  muiiute  of  iron  at  a  maximum 
fcVowti.  T1ie  lucciiiale  of  ><oda  comported  itaelf  In  every  iu- 
fftaoce  in  thit  same  luaDHer. 

Three  parts  of  altric  acid  wpre  evaporated  from  one  of  »od  irraimeol 
ntid.      It  was  not  decomposed,  being  only  rendered  *^^  """"^ 
irhiter  and  more  pure. 

Succluic  acid  treuted  with  nitric  exhibited  the  same  re- 
sults. 

To  demonstrate  the  difference  between  this  acid  and  the  lidiifer«ifroiii 
Iwnzoir,  I  sniursted  twenty  pariD  with  soda,  and  dis!;olved '    jj"*"'' 
the  salt  in  ISO  part;,  of  water.     Muriatic  actd  povired  into 
jt  did  not  render  it  in  the  least  turbid,  but  next  day  a  aolid 
'cryii  tall  nation  was  formed. 

The  benzoic  add  wait  sutaruted  and  dissolved  precisely 
in  the  same  manner.  The  first  drop  of  muriatic  aciJ  began 
to  separate  the  benzoic  in  a  curdy  form,  and  a  lar^ei  quan- 
tity converted  ihc  whole  liquid  iiilo  a  light  bulky  mass. 

From  ihese  experiments  it  follows,  that  the  acid  separated 
from  the  products  of  the  saccholactic  by  distillation  is  not 

This  acid  ia  vobtile,  and  cryatallizuble;  it  cannot  there- md  from  *lt 
fbrr  be  compared  with  the  acetic,  oxalic,  suberic,  malic,  •^'"'"'' 
citrir,  or  tartaric.   Neither  has  it  any  analogy  with  the  pru»- 
•ic,  uric,  or  sebacic.     There  remain  then   only  the   gallic, 
^benzoic,  mellitic,    inorosylic,    pyrotartaric   of  Rose,    and 
mcciiiir.  to  which  it  cao  be  analo^us. 

I  It  does  not  resemble  the  ^allic,  for  it  does  not  prccipiUte 
.iron  blai-k,  and  when  coiubined  nith  soda  acts  neither  od 
copper  nor  on  lead.  The  benzoic  acid  is  much  less  soluble 
in  water,  and  the  bcnzoale  of  soda  precipitates  aloiost  all 

..  inct)ilU< 

■iitly.  acin^i 


The  same  may  be  said  ol  the 
Vol.  XXVI— Ju»E,  leio. 


1  he  mellitic  acid  comports  itself  very  dif- 
I  Klaprolh,  with   metaUic  solutions. 


>sylic  and  pyiotartaric. 
L  Uut 
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Sut  tu  the  lucciiiic  a(.-ul  it  is  perfcrtl^-  umikr  in  tuU-, 
■olubility,  &rr. 

TheUrjuidin        A  brown  liquid,  that  passed  over  iuto  the  receiver  with 

""'(Owed"  *'"'  eublimed  acid,  still  reimiins  to  be  exainiaed.  When  it 
i>  eatoraled  *'nh  soda,  and  slow])-  evaporHted,  a  reddish 
bfttita  sabue  tna>6  is  obtain«d.  Part  of  this  being  inlKed 
with  cuuceiUrst(.-d  sulphuiic  ecd,  no  smell  of  acetic  acid 
was  etuilted.  The  remainder  of  this  neutral  mass  being 
dissolved  ia  boibng  wHter  and  filtered,  a  thick,  black,  em- 
pyreutr  itic  oil  remained  on  the  filter.  The  filtered  liquid 
was  pieeipttated  by  ncctatt  of  lead,  and  this  precipitate 
was  decomposed  by  sulphuric  acid.  The  liquid  separated 
from  the  sulphate  of  leod  had  the  following  properties. 

Prapeniaof        1,  It  precipitates  ihe  acetate  of  lead  white. 

idoot  **"*"  ^'  ^^  saturatioD  with  carbonate  of  potash,  its  colour  » 
rendered  deeper. 

3.  The  neutral  solution  forms  with  muriate  oflime,  afWr 
Rome  time,  a  precipitate,  that  has  a  aaliae  as|]ect. 

4.  With  dlrate  of  barytes  it  gives  a  slight  prec'pitate. 
soluble  in  nitric  acid : 

5.  With  the  nitrate  of  silver,  or  of  taetcaTf,  a  copiou* 
precipitate : 

6.  And  with  the  nitrate  of  copper  a  dirty  green  precipl> 
tate: 

Tb<pr»tarta>     These  experiments  aeem  to  show,  that  the  acid  liquid 
''*•  contains  the  pyrolartaric  acid  of  Rose. 

RecapiiutatUm. 

General  COD*        The  saccholactic  icid  appears  to  contain  carbon,  hidro- 

claugni.  ggjj^  ^^jj  fljiggn ;  but  no  nitrogen,  for  during  its  distillation 

in  the  dry  way  neither  ammonia  nor  pruasic  acid  is  formed. 

The  saccholactic  acid  is  decomposed  by  dry  distillatioD* 

and  yields  succinic  acid,   pyrotarlaric  acid  contaminated 

with  an  empyreumatic  oil,  a  tittle  acetic  acid,  and  a  great 

deal  of  carbonic  acid  gas,  with  a  rery  small  quantity  of  car- 

bu  retted  hidragen  gas. 

It  is  probable,  that  the  succinicacid  contains  a  larger 

quantity  of  bidrogen,  and  less  carbon,  than  the  saccbclaclic 

acid.     The  latter  does  not  inflame,  till  the  moment  it  be* 

gins  tu  be  decomposed,  while  the  succinic  acid  is  very  in- 

flamtaable. 


ON   THB  OXIDATION   OF  IRON. 

flammable.  The  succinic  acid  seems  to  approach  Dearer  to 
the  nature  of  volatile  oils,  while  the  saccholactic  baa  more 
analogy  to  the  tartarous  acid  and  sugar. 

The  property  observed  in  residuary  coals  by  Proust,  that^ 
when  treated  by  nitric  acid,  they  became  soluble  in  fixed 
alkalis,  takes  place  also  with  the  coal  of  saccholactic  acid* 

There  is  a  difference  between  the  coal  of  saccholactic 
acid,  aud  that  which  is  produced  by  the  sublimed  acid  :  the 
first  yields  lime  on  incineration  ;  the  second,  potash. 
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Letter  from  Mr.  Hassenfratz,  Chief  Engineer  and  Pro^ 
/essor  of  Miner alurgy  at  the  Practical  School  of  Minings 
to  Mr.  Berthollet,  on  the  Oxidation  qf  Iron  ♦. 

Jl  HAVE  long  been   of  opinion,  that  oxigen  combines  Oxigen  mp- 
with   iron   in  various   proportions.      The  experiments  of  P?*«l  *<>  com* 
Proustf,  by  which  he  shows,  that  only  two  precipitates  are  in'diflferenr^'^ 
formed  in  all  the  solutions  of  iron,  one  of  green  oxide  and  proportions, 
the  other  of  red,  made  me  waver  in  my  opinion,  and  I  was  ^y  Prousi. 
on  the  point  of  giving  it  up  ;  but,  on  comparing  the  quan- 
tity of  oxigen  mentioned  by  Proust  as  combined  with  iroa 
with   the  quantities  deduced  from   experiments  made  by 
other  chemists,  who   enjoy   a  well  deserved   reputation,  1 
found  such  differences  in  the  proportions,  that  I  resolved  to 
suspend  my  judgment  till  fresh  facts  should  confirm  or  re- 
fute this  doctrine. 

In  fact  Proust  says,  that  the  green  oxide  is  composed  of  Different  pro^ 
28  parts  of  oxigen  to    100  of  iron,  and  the  red  oxide  of  48  P.®^^^  "'. 
of  oxigen.     The  experiments  of  Lavoisier,  those  which  you  oxigen, 
undertook  in  conjunction  with  Messrs.  Monge  and  Vander- 
monde,  those  of  Vauquelin,  and  lastly  those  of  Bucholz  J, 
prove,  that  iron  oxided  at  a  minimum  contains  30  of  oxigen 
to   100  of  iron.     As  to  the   red  oxide,  chemists  are   not^ 

•  'Annales  de  Chimie,  vol.  LXVII,  p.  309. 
f  Memoir  read  to  the  Institute  in  the  year  5. 
t  Annales  de  Chimie,  vol.  LXV,  p.  20i  5  or  Journal,  vol.  XXV, 
p  3  S3. 

L  2  yet 
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yet  agreed  on  the  proportion  of  ox'igen   it  contuinsi  tome 

making  it  43,  other*  upwards  of  50. 

ThB/i»»T*»'y      Your  immortal  Chemi  cm  I  Statics  appeared.     The  opinion 

f!^,!^\i"'\ntt  yoM  there  odviiiice,  tlial  "  the  proportions  of  o- 

10  ilii  suMWii.  vlary  progre»Bively  from  the  term  iit  which  eombinution  be- 

cornes  |M»Hbtv   to  that  at  whieh  it  Bttaiii&it!>  l>i<;hMt  dt- 

gret,"  odmitH,  like  tbut  <if  Proust,  it  luuxinium  and  miui- 

mum  of  oxidation,  but  it  difiem  from  him  iu  two  respects  : 

he  at^scrts,  th«l  theFC  two  points  tire  the  only  ones,  mnd,  lie 

«ven  HxoA  them :  while  you,  in  udditiou  to  the  progreMite 

Ivnriktion  of  uxigen,  leave  these  two  estreiues  undetermined. 
ProuM  strenuously  oppose<l  your  opinion  ;"  mid  I  must 
eonfeis  that  his  rt-asons,  and  the  ficts  by  uhidi  he  sup- 
])Orted  them,  staggered  me.  Thus  I  wtii  on  the  point  of 
giving  o|i  the  oxidotiou  of  iron  in  variou*  deKrceK.  «hen  I 
read  Tlienunl'sCoiiBidcrotionson  the  oxidation  of  inelnU  in 
geneml,  nnd  that  of  irnn  ia  particul.ir  f,  in  »hicb  tbut  ubl« 
ehemi*it  HppeaTs  to  adopt  a  raHn  opinion  betoeeM  Prouat'a 
and  yours  t  and  where  be  ibow^,  thiit  titere  is  a  third  aside 
of  iron,  while  osidr,  which  contnitis  lew  oxigen  than  the 
green  niiniranm  oside  of  ihe  chemist  of  Madrid.  Thea* 
with  your  nnswert"  I'ronft  J  and  Dumo'sil  inquiry  concem- 
ing  the  oxidation  of  iron,  in  which  he  ouys  be  has  obtii 
by  calcination  oxide  of  iron  contuiniuy;  as  far  us  5(J  of 
'  gen  to  lOOof  iron,  still  kept  my  opinion  in  suspen!,e. 

fomoxidLy.  If  thefiictartlaltdby  Theuard  uiid   Dar;.o  be  Iriic,   (here 

must  be  four  oxiJc  of  iron  :  1,  while;  2,  ^reen  ;  3,  red: 
4,  beyond  the  ted  as  f:iras  5G  of  ovigen  to  100  of  inn. 
_.       J  As  yon  havequotctl  the  experiment  of  Tlieuai-d,  and  ibis 

chemist  has  the  repotntion  of  being  accnrute  iu  the  fuels  he 
atinouoecs,  X  uui  intluied  to  Itnst  his  resnlts.     As  to  that 
jj^^  of  Mr.  Darso,  it  a[i|ieiirs  to  me  the  more  extraoruinary,  as 

all  the  precise  experiments  hilhiito  nmdt  bod  not  carried 
themaxininm  oxide  of  iicn  furlhtr  than  .1-1  or  45  of  osigen 
to  100  of  iron,  nod  even  rrount  made  it  no  l-.lgher  llian  di. 

•  Jrmml  Jt- Phy.iqae,  an.  1B04,  i«m    II,  p.  3:0. 
t  An.  dr  Chlni.  (ul   LVl,  p.  67  i  orJoi.ra^,*cl   XIV,  p   ■:H. 
•  I  Joiimil  dn  Phyiijue,  jo.  1 805,  lom.  II,  ii.  PiG. 

g  Juotn.  dcMij:.M>,   jSOfi,  i«n   11,  y.i^'lL  or  Journal.  »yl.  XVH, 
f.i    I,  Lb7,  S«t). 

Dou  bltng 
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Doubting  the  ^louibility  of  fining  llie  limits  of  oxidutian, 
UDd  obtaining  un  oxide  contuin'mg'  so  large  a  pro|>ortion  of 
oxigen,  I  impurlcil  to  you  my  thonghta  on  the  subjecl. 
You  hinted  to  me,  thm  you  had  liltk-  confidence  in  the  re- 
suha  auuounced  by  Ttlr.  Darso ;  und,  ae  [  thought  it  of  iin- 
portmtce  to  the  opinion  conceniing  the  different  terms  of 
oxidation  of  iron  to  verify  the  fact,  I  Nought  an  opportumty 
of  doing  this. 

The  lectures  on  minern1urg>'(  nhich  I  give  eveiy  year  at  The  amliort 
the  school  of  Mining  at  IVIoustier,  enabling  me  to  make  a  '"'"j™"™  ""- 
number  of  chemicHi  eiperimcuts,  which  arc  repeuted  by  the 
pupils  sent  thitlier  by  government,  who  have  already  ac- 
(juired  considerable  knowledge  of  the  subject  at  th«  Puly- 
lee I mic  school,  I  deitrmined  this  year  to  repeat  the  experi- 
ments of  Mr.  Darso,  und  employ  Mr.  Dearociies,  a  pupil, 
to  do  the  ssme. 

Following  us  exactly  as  possible  the  process  desciibcd  by  Dino'ieupe. 
Mr.  Darso*)  we  endeavonieil  to  peilbrm  it  with  more  cor 
and  nttcntion,  in  order  to  oliUin  results,  on  ivhicli  othei 
night  depend. 

s  it  was  possible,  that  some  of  the  substance  of  the  test.  The  i 
the  cujiel,  or  the  mortar,  might  have  mixed  with  the  iro 
and  contributed  to  the  increase  of  its  weight,  we  first  ana-  ' 
lysed  the  iron   filings,  which  we  proposed  to  culcine.     Bf 
this  analysis  wefound,  that  the  iron  we  calcined  contaioed  a 
little  carburet  of  iron  and  silex,  but  in  loo  small  quantity 
to  be  weighed,  with  a  trace  of  aluraiue  and  of  lime. 

The  iron  filings,  weighed  separately,  were  put  into  a  P'otaudo. 
|>orce1a!n  capsule,  weighed  with  the  capsule,  and  then ""  ' 
placed  undrr  the  muffie  of  u  cupelling  furnace.  Afier 
I  having  calcined  them  for  a  larger  oi^hnrter  time,  the  cup- 
I  Bute  was  withdrawn,  and  set  to  cool  under  a  glass,  that  do 
I  cxfrnneous  mutter  mi;jht  get  into  it ;  afier  which  they  were 
I  weighed  with  the  capsule,  trilunitwl,  nnd  iheu  »'ei;.'hed 
I  with  the  capsule  afresh.  Thes«  opetntions  were  rrptBted 
f  nine  times  following,  and  the  iron  increa-id  .l^'J!24  ytr 
,   cent,  afier  which  it  received  no  farther  increase. 


'  IjKd. 


■  Ceruiuly  not « 
i  par  «u  ihu  lit  tciiewol,  till  ittei 


for  the  filliigi  were  not  stirred. 


150 

ON    THE   OXlSATtOK    OF   IKON. 

■^ 

n 

I  aliull  liiTP  subjoici  a  tabular  view 

of  the  1) 

ne  anccewlte 

, 

ealcinftltoiiH,  that  the  reader  ma;-  observe  thei 

progrew. 

' 

Gnm. 

Gkln. 

LOM. 

-tkbulMed  re. 

The  iron  filings  weighed  6  ^matTan" 

And  tlie cApsule   ■•••■•••••-■•■ 

34-340 

l>ftp9Uje  UTlU  tlLltl^IS  ■••■••■••■»••• 

J  Afteraealciualioo  oFlj  hour    •• 
J  After  tnturatjon 

3  4 -ass 

3.1-885 

0-545 

e-ooo 

1  Aitvf  trituration  ■••••*■••-•■•• 

35l»0 
35  090 
35*S30 
35'520 

0-213 

0-010 
0-010 

C  After  a  3d  calcinution  of  3  hourn 
"l  After  irituration *...■.. 

0-440 

C  After  a  4th  cakinut'ion  of  4  hoars 

36-3fl0 
3(>-370 
36-420 
3tiMli5 
36-403 
36-390 

0-S60 

o-oio 

0015 
0015 

5  After  a  5lli  calcination  of  6  hours 

i  AApr  tritiirhtinn  .■•■■..«.i.*p* 

0-050 

J  After  n  (iih  MlcinBtioii  of  4  hours 
{  After  tritHrution •■•■ 

0-006 

(  After  a  7th  calcination  of  3  hour 

J  AfV*-r  IritiirdttnTi 

36-39e 
36-375 
3(i-373 
3G-360 

36-360 

0000 

0-015 

' 

5  After  ati  SthcnldDation  of  2hnur 
1  After  trituration ............. 

0-000 

After  B  9th  caieination  of  1  hour 

0-000 

Proccsiof  ihe  From  these  experiments  it  follows,  that  the  increase  of 
cilciiiaiion  ir-  (height  by  calcination  waa  homewhat  irregular  in  its  progress, 
"^"    '  and  after  the  5th  calcination,  which  was  continued  for  6 

hours,  the  oxide  increased  no  more  in  weight,  to  whatever 
temperature  it  was  exposed. 
Lojsbyiiitun-      It  appears  too,  that  in  all  the  tritiuations,  except  the  Hi'Ht. 
tioii.  the  oxide  of  iron  lost   weight,  owing  to  that  evaporation 

which  is  unavoidable,  when  we  triturate  a  very  fine  sub- 
stance, and  this  evaporation  apptaitd  to  follow  a  law  dc- 
pendingr  on  the  fineness  of  the  particles  of  the  oxide.  At 
first,  while  the  parlides  were  still  cniirse,  it  was  noiliin^- ; 
when  they  began  tn  grow  Hue,  it  was  0-010;  and  when  they 
were  still  finer,  it  was  0-013- 

•  77  graini  ICngUili. 


I 
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Calculating  the  increase  of  weight  in  each  calcitnttioo.  Only  4S'S2« 
and  the  losses  of  each  triiiinition,  »e  find,  that,  after  fivt  "f  "Xigen  to 

...  ...  ,  lOOofirOO. 

EUCceMive  calcinations,  tlie  irtm  increused  'I^-£:>4  per  cent : 

by  this  proccis  therefore  we  rttnuot  carry  the  exilic  «f  iron 

farther  ihan  42J  of  oxigt-n  to  100  of  iron. 

To  satisfy  ourxtlvea  whether  any  foreigo  matter  beside  No  foreign 
the  oxigen  had   combineil  with  the  iron,  we  analysed  the '"'"""'=^  P™* 
oxide.     This  analysia,   tike  that  of  the  filings,  yielded  us 
an  imponderable  quantity  of  ailex,  and  a  (race  of  lime  and 
slumine.     Heuce  it  follows,  t!iut  an  earthy  substance  had 
combined  with  the  iron,  and  that  the  melal  had  lost  during  but  ihenrboi 
calcination  the  carbon  it  contained  before.  '"'■ 

As  Mr.  Darao  snys,  that  he  wus  constantly  stirring  hisTheoxi(l«it>t> 
oside  of  iron  during  the  calcination,  and  renewing  the  air  ■■"*  '"4  '''°'"^ 
in  contact  with  it  by  roeaus  of  a  pair  of  bellows ;  and  as  it  duiiun 
was  possible  these  two  causes  mi^ht  have  contributed  to  the 
combination  of  a  greater  proportion  of  <oxigen   with  the 
iron,  we   resumed  the  experiment  where  we  left  off,  and 
continued  the  O|reration   on   3   grummet',  ut  49{  of  ox i gen 
per  cent,  which  we  had  left,  stirring  and  blowing  on  thein. 
As  it  was  possible  however,  if  we  used  an  iron  hook  to  stir 
the  oxide,  that  this  hook  mi^ht  have  bceu  oxided,  atid  part 
of  its  oxide  mixed  with  that  of  the  6lings,  so  as  to  increase 
its  weight,  we  fixed  on  the  extremity  of  an  iron  rod  a  hook 
of  glass,  which  we  changed  as  often  as  it  iippeared  to  grow 
soft  from  the  heat ;  and  with  this  subataoce  we  stirred  the 
oxided  iron. 

The  three  grammes  of  iron  oxide  were  exposed  seven  gained  e-775 
times  successively  to  the  heat  of  the  furnace  under  a  niutfie.  '"oiaof  oxigw 
and  afterward  triturated.     The  mnffie  was  heated  to  the  ,;(,„, 
highest  degree,  the  oxide  was  stirred  during  the  calcination, 
and  the  air  in  contact  with  its  snrfuce  was  conitanily  re- 
newed by  means  of  a  goir  of  bellows.     In  the  earlier  ope- 
rations the  nxide  increased  in  weight ;  so  that  at  the  fourth 
there  were  45  of  oxijjen  to  lOo  of  iron  :   but  when  it  had  !,„,  would  m 
reached  this  point  we  could  not  combine  any  moTe  oxigen  "*"  "P  '"^' 
vith  it,  so  that  it  remained  constantly  at  U. 

These,  Sir,  are  the  results  we  obtained  by  repeating  the 
experiments  of  Mr.  Uarso,  and  they  coutirni  the  opinion, 
tfa;it  the  oxidation  oT  iron  at  a  maxitnnm  docs  uut  exceed 

•IS  of 


I 

t 
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49  af  OMgFD  to  100  nf  the  mttal.     It  is  true  Mr.  Bucliolz 
^uclialt.  eouU  nut  combine  more  than  42  parts  of  oxi^ii  with  108 

of  iron,  US  «e  did  iit  out  first  raperinient:  but  miue-cusiiater 
CucniTuu       QuenWeau  combined  44  parts  of  oxij^'-n  with  100  of  ito»  in 
■O  experiment  similHr  to  that  of  BiirholE.as  he  inroriii>^  me 
in  H  letter  I  received  from  hiiu.    However,  as  it  is  estrenifly 
difficult  to  have  pure  iron,  enempt  both  from  carbon  and 
oxig«i>,  we  fhould  coosider  the  highest  result  at  ucareat  the 
trnlh. 
Cino'scicperi'      Thi»  drfference  in  the  quantity  of  oxigeu  combined  with 
J^d"  'f^     *""'  '"  **•*■  "P*"™e"t*  °f  Mr.  LJarso  and  ours  leads  us  lo 
otu.  b«lievt',  that  some  substances  mixed  fi'.li  lii<  prndiict!',  of 

which  he  did  not  take  account.     Our  tpsuUb  brinj!   back 
the  igueetion  to  the  point  ut  wliich  it  was  bufDre  the  experi- 
RisntH  of  Mr.  Dsrso.     If  tho  precipitnte  obleiiied  by  The- 
Tli*  whHe  ox- o^i^  ^   really  a  n-httr  oxide   with    }tr»  oxigen  than  the 
)4e  tiij]  n         green,  there  must  be  three  oxides  of  ijou,  the  wliiir,  green, 
■niacd.  •"'^  I***  ■  to  (he  nature   and   dtf^rfe  of  osigcoation  ol'  this 

precipilairi  therefore  our  in<iuiries  should  be  directed,  tu 
determine  whether,  as  Proust  as.»evtf ,  theft  be  but  two  de- 
grees of  oxij^fimtion  ;  or.e  at  a  iiiaximum  with  45  of  oxi- 
gto,  and  the  other  ut  a  minimum  with  30, 


On  th^  mvriatt  of  Tin;  by  Mr.  H.  Berird,  Eajtrofeuor 
of  Chemulry  at  ike  flUiical  School  at  Montptllier,  of  the 
Afademy  of  Garth,  ^c," 

I*i«|iin[lon  of  J.  HE  preparation  of  mariate  of  tin  in  a  large  way  hu  fur- 
"■J^**^"^''"  nished  me  with  O|iportuniiii^  of  observing  some  facts, 
which  X  tlfink  it  may  be  of  use  to  record.  They  will  form 
a  suppienient  to  those,  ihat  ha*e  been  described  by  Tariont 
men  of  learningt  and  may  serve  to  hu^ten  the  period,  at 
which  the  art  of  dyeing  will  r  ceive  from  chemistry  a  cer- 
tain and  nnifprn)  method  of  preparin);;  and  employing 
the  compoiition  fer  scarlet,  which  is  a  species  of  salt  of  tin. 


•  AnnalwdeChimie,  Tot.  LXVIJI,  p.  78, 


Tlie 


months  were  ii 


niploywl 


I  The  solution  of  tin  by  muriatic  acid,  ntidirectf^  by  various  Soluiici 
s  uijij  as  prnctised  by   Pauint,  is  effecti'd  tr  pour- ''*  ""'' 
I  ing  on  (iii>  piirt  orthi!)  inttal,  in  a  atute  of  fxtrcmi'  divi9,ii>ii,  g,^^ 
I  four  purti  of  common  muriaiic  ociJ,  and  d'.-istii^t;  the  che- 
I   uical  afiion  by  the  heat  of  a  iiadd-butli.     The  wale  serving 
fiicleto  tjii;  acid  ii  decomposed  :  t)ie  oxigeii  oxides  the 
I  KeUl.  which  then  combiueii  «it!i  U)«  ncid ;  while  the  hidro- 
I  ftu  in  evolved  iu  the^tate  of  i^as, currying  «itb  it  some  parti> 
»of  the  metul  employed,  whi<:ii  render  it  very  rctld.     But 
I  the  uution  ix  slow,  and  tht;  diutotutiou  is  imperfectly  i'(fected. 
I  I  have  observed,  thut  a  \ery  large  poiiion  of  the  tieid  isconi- 
[  ^etcly  loMt  li^-  (.'\-Bpo ration,  and  that,  if  vou  would  dinsolve 
whole  of  the  metal,  you  must  r.oi  only  add  frefth  acid, 
lopjily  ihe  place  of  whxt  is  thus  wasted,  but  keep  up 
I  the  action  by  Brtilicial  heat  for  sevtrul  duys.     1  tried  to  etiect 
'  Ihi^  operation  in  the  cold,  and  t< 
'  Buycn  andChnrlurd,  intheir  ex 
lb  much  a«  t\x  months. 
'  Mr.  ('h»ptal«5Biptsthe  chemical  action  between  muryitic  Tin  put  into 
[  Mtd  and  till,  by  placing  the  luetul,  when  he  prepares  the"""'""' 
'-•rid,  in  the  jars  of  Woulfe's  Apparatus,  iu  which  is  ih*- ,;,s  («i»cd  int« 
wflter  to  al)!urb  the  vapours.     The  heat  that  U  evolved  i'- 
ha-i  an  exci'lknt  ellvct,  and  the  action    becomes  very  brisk 
toward  the  end  of  the  process.     Hut  this  ingenious  device 
leaves  something  »till  to  be  detired,  as  the  ncid  dissolves 
only  a  fourth  of  its  weight  of  tin,  and  the  solution  re([uire* 
to  be  finished  by  other  means. 

The  solution  of.tin  is  rtiH  belter  effected  by  odinittinff  y|^p^    ,pj  ,^ 
intoalar^  receiver,  in  which  thare  is  a  sufliiient  quantity  niueni  munj- 
of  the  metal  in  a  state  of  division,  the  vapours  of  miirialic  "^  "     *"*' 
acid  evolved  from  a  iniilure  of  puwdereil  muriate  of  awU 
and  sulphuric  arid  dHnli^d  to  4u°  of  the  areometer  for  acids, 
tn  proceeding  thus  by  simple  dUtiilution.  the  vapoui'^  of 
muriatic  ncid  ore   pretty    easily  condensed  and  combined 
with  the  tin. 

If  the  vapours  of  oximorialic  acid  be  received  inton  voi-ii,,  ■■„  ^i„j^. 
eel  contnwing  tin  and  common  muriatic  acid,  the  soljiiion  ii'^  '<■•'!  en 
i*  efflfcted  complctelv,  and  m  a  short  time.     The  acid   ut  jijl^, ,»,',"  "Vj 
eO'will  tl.enlike  up  the  thirrl  of  it,  we,;  hi  of  tin.  gii. 

I  h;tvH  tiStd  various  mixturcR  of  miiriulic  and  nitric  acid.  Action  or  oi* 
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toooraiistie      cootaining  from  a  sixth  to  a  tenth  of  the  latter.    They  all 
acid  on  tiiw      acted  on  tin  with  extreme  heat  and  violence,  and  the  con- 
tents of  the  vessel   were  thrown  out  with  violence.     One 
part  of  nitric  acid,  or  aqua  fortis  of  the  shops,  at  35^  of 
Bauine*8  areometer,  and    12   parts  of  common    muriatic 
acid  at  90*,  form  a  mixture  well  adapted  to  the  eolutioo  of 
tin,  which  it  effects  very  well,  and  in  little  time.     This  mix* 
ture  takes  up  about  a  third  its  weight  of  tin,  and  the  soln* 
tion  is  carried  to  46*. 
Tin  exposed         1  attempted  to  combine  the  alternate  action  of  muriatic 
»uriaucacid    Acid  aud  atmospheric  air  on  tin,  divided  into  small  grains^ 
mad  aunosphe-  ^  the  purpose  of  dissolving  it,  and  with  complete  socnress. 
nc  Mr.  With  this  view  I  filled  a  large  wide  mouthed  glass  bottle 

with  finely  granulated  tin,  covered  the^metal  with  muriatic 
acid  at  30%  left  this  to  act  on  it  for  a  few  hours,  and  then 
poured  off  the  acid  into  another  vessel ;  when  it  was  found 
to  have  risen  to  25*.  The  tin  soon  began  to  grow  black 
from  the  contact  of  the  atmosphere,  absorbed  oxigem  from 
it,  and  caloric  was  evolved,  rendering  the  metal  very  hot* 
A  lighted  candle  put  into  the  bottle  was  quickly  exUnc 
guished.  As  soon  as  the  bottle  began  to  grow  cool,  I  re« 
turned  the  acid  into  it,  which  acted  with  fresh  foix*e,  and  in 
a  little  Time  got  to  35%  I  poured  it  off  again,  to  let  the 
air  act  on  the  tin,  and  then  returned  it  into  the  bottle  afresh. 
Thus  I  continued  proceeding  alternately,  till  all  action 
ceased.  At  the  end  of  two  days  the  solution  bad  attained 
the  strength  of  45^  Indeed  one  day  was  sufficient  for  this^ 
if  a  series  of  bottles  supplied  with  tin  were  employed,  so 
that  the  acid  might  be  acting  on  the  tin  in  some,  while  the 
air  was  acting  on  that  in  others;  and  by  this  continual 
action  the  strength  might  be  carried  even  to  50% 
Solution  of  The  muriatic  solution  of  tin,  when  fresh  made,  combines 

fleadi'y^absorb"  P''^^*y  >f*?adily  with  the  oxigen  of  the  atmosphere,  as   Pel- 
oxigeufrora      letier,    Guyton  Morveau,  and   other  celebrated   chemists 
*  have  observed.     It  is  sufficient  to  invert  a  jar,  filled  with  at- 

mospheric acid,  over  a  dish  or  widemouthed  bottle  filled  with 
this  solution,  when  the  solution  will  continue  to  lise  iu  the 
jar,  till  the  whole  of  the  oxigen  is  absorbed.  The  absorp- 
tion is  more  rapid  if  the  jar  be  filled  with  pure  oxigen  gas; 
and  nearly  the  whole  of  tlie  gas  will  be  taken  up  in  a 
short  time.     To  facilitate  the  couibinution  of  oxigen  gas 

with 
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with  the  recent  tolutioDy  I  caused  a  large  quantity  of  at- 
mospheric air  to  pass  through  it  by  means  of  a  pair  of  be1« 
lows,  the  nozzle  of  which  reached  to.  the  bottom  of  the  liquid* 
If  the  solution  be  not  folly  saturated  with  tin,  it  will- take 
up  a  fresh  quantity  in  proportion  as  it  absorbs  oxigen  from 
the  atmosphere. 

Oximuriatic  acid  gas  is  eagerly  absorbed  by  this  solution,  and  oximarUv 
as  Pelletier  very  justly  observed.      This  learned  chemist  ^  •^^^^  *••* 
even  proposed  a  solotion  so  saturated  for  the  purpose  of  dye- 
ing scarlet;  and  I  prevailed  on  several  dyers  to  make  trial 
of  it,  but  none  of  them  adopted  its  use.     It  appears,  that  which  has  a  si- 
the  combination  of  atmospheric  oxigen  with  it  imparts  to  ^      *^**  *"* 
it    nearly  the   same  properties   as  oximuriatic   acid   gas«  ^ 

When  it  has  absorbed  a  great  deal  of  oximuriatic  acid 
gas,  it  is  fit  for  dissolving  a  fresh  quantity  of  tin,  and  when 
it  has  dissolved  more  tin,  its  state  is  altered*  and  it  is  ren* 
dered  again  capable  of  absorbing  oxigen  gas. 

The  muriatic  solution  of  tin  at  45^  yields  crystals  of  mu«  Cryitallisatioa 
riate  of  tin,  by  evaporation.     The  crystallization  is  effected  ^^  ^luSn'of 
more  easily,  in  proportion  to  the  length  of  time  the  solution  tin. 
has  been  kept,  or  to  the  quantity  of  oxigen  it  has  absorbed. 
The  mother  water,  in  which  the  crystals  are  deposited,  is  of 
great  density,  particularly  after  several  crystallizations.     Its 
density  is  still  greater,  if  it  were  evaporated  before  its  ex» 
posure  to  the  uir :  it  is  sometimes  even  slightly  fuming,  ao4 
will  then  yield  crystals  on  being  diluted  with  pure  water* 
A  phial  that  would  hold  14  parts  of  distilled  water,  contained 
28  of  the  mother  water  after  the  first  crystallization:  and 
it  held  31,  when  the  same  liquid  had  furnished  several  crops 
of  crystals  by  evaporation.    These  mother  waters  are  capa- 
ble of  combining  with  the  oxigen  of  the  atmosphere,  if  the  so- 
lution were  not  previoubly  saturated  with  it :  and  for  this  pur- 
pose it  is  sufficient  to  expose  them  to  the  air,  or  force  the  air 
through  them  with  a  pair  of  bellows,  as  I  have  pointed  out 
above  for  the  siiniile  solution.     This  combinatiou  occasions 
a  fresh  production  of  crystals,  and  if  a  very  extensive  sur- 
face of  the  mother  water  be  exposed  to  the  air,  a  muriate  «^ 
of  tin  crystallized  in  vtiry  thin  and  light  scales  will  be  ob-. 
tained.     Baume  noticed  this  mode  of  crystallization.     Oxi-r 
muriatic  acid  gas  combines  with  the  mother  water  with 

much 
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much  fiierny  ;  a  considerable  quantity  of  enloric  is  evolved, 
anil  after  it  i«  cold   the  liquid  CDagulaten  into  a  mass  of 
dWy  crystals  of  muriate  of  tin.     If  ilie  crjstal*  of  inuriaU^ 
of  tin  be  purified  bjr  (tisBolutioii  in  pure  water  and  recryataU  : 
fiS'itioiii  they  will  acquire  more  eon^iisieiice  and  nio/e  (Ieii»ity. 
Crysiallized  inuriiite  of  tin  i«  very  soluble  in  cold  waWr* 
the  kolutian   being  quickly  «ffi;i;ted,   and  producing  a  con- 
cnluMr, pin>      sidefuble  dimiaution  of  the  leiuperatui«.     The  mean  dJmt- 
ri.itmg  much    nutioii  in  my  experiiiieiitK   was  9°  of  H.  [^0-35°   F.],  the 
lempemlureof  llie  ahnoti|ihere  and  of  the  substances  era* 
ployed  heinj;  SP  [4.1-2a"  F.]-     The  mixture  of  pure  water 
with  the  mother  waters  produced  no  change  of  the  tem- 
penilure. 
Mothnwaieri      A»  1  hod  observed,  that  the»e  mother  waters  became  ■ 
4<n<llcd.  |^,(,p  fun,ing  by  evaporation,  I  tried  the  diitillatioa  of  the 

mother  waters  highly  concentrated,  end  of  the  cryttulliied 
muriate,  to  see  whether  1  should  not  obtain  a  muriuie  «f 
tin  similar  to  that  known  nnder  the  name  of  fuminj;  liquor 
of  Libavius.     Weak  muriatic  acid  first  came  owt;  and  thctt 
the  muriate  either  passed  into  the  receiver,  or  »»blimF<l  into 
the  neck  of  the  retort  in  a  white  man,  known  formfrly 
under  the  same  of  butter  of  tin.     With    the  same  view  I 
Butln  of  tm.    passed  initriatic  acid  ^s  be  dry  as  possible  through  the  con- 
centrated moihiT  water  of  muriote  of  tin  when  it  became 
Futiiintliquor,  fiiniini;,  and  yielderl  rry!!lalB  on  mixing  with   it   pure  watRr. 
wrafci'i  thin      But  Imustobserve,  that  the  fuminir  liquor  of  Libavius  emit* 
th»(  of  Libs-  ,  ,  '      ,  *    ^  ..... 

liui,  much  more  dense  and  copious  vapours,  that  it  »  whiter, 

and  that  its  specific  gravity  is  greater. 

The  muriate        yhc  combinations  of  mnrintic  acid  and  liu  in  the  state  of 

cxcm  of  acii.  Solution,  of  crj'stals,  orof  mother  water,  have  always  an  excess 

andiauUc,    of  acid;  end  from  what  h.ts  been  said  it 'ippears,  that  they 

are  all  capable  of  infinite  variations  in  their  Etat&     Hence 

we  need  not  be  surprised,  if  the  cHects  they  produce  in  dye» 

inij  are  so  uucerluin,  and  so  dlHerent   from  one  another. 

The  least  variable  state  of  rouriute  of  tin  appears  to  be  that 

«icei.i  in  cr^ii  of  crystiila  [lerfectly  white  and  tliovou^^hlv  drained.     In  this 

'*''■""":''       state  this  mordant  ought  always  to  be  employed  in  dyeing, 

hr  ii'f^i  Tut     addinp;  to  it  u  hirjTer  or  smaller  prbporlion  of  nitric  n.cid> 

dy.iiig.  acL'ordiiii;  to  ilie  shade  we  wish  to  produce.  Such  a  composi. 

tion  ulouc  cun  be  always  uniform,  and  yield  coustant  results 

Proliting 


formation'of  acetic  etugr. 

Profitinf;  by  tlie  fncls  detailed  \n  tliis  paper,  it  appears  p,e| 
euny  ta  ipve  a  simple  aad  advaotagenus  process  for  preparing  ^' 
the  crystallized  muriate  of  tin  in  the  Urge  way,  yd  I  have 
met  wirh  verj  perplexing  dillit allies  in  the  utieiiipt  Ui  curry 
it  into  exemtion.  These  however  I  have  at  leiigtii  been  able 
ind  the  description  of  the  method  1  have  pur- 
sill  form  the  subject  of  afuture  paper. 


nf  Acelk  El fier  in  the  Marc  of  Grapes :  btf 
Mr.  Derosne*. 

OOMC  years  ago  we  obtained  ucetic  ether  by  the  simple 
distillation  of  vineifar  on  «  pretty  larg*  scale.     This  year  we  ?**' j**"? 
Iind  nil  opportnnity  of  remarking  its  formalion  in  the  n>Brciiisiiii»iiDnor 
nf  gnipes,  from  which  the  juice  had  been  expressed.     We  "'"f. 
Were  preparing  some  sirup  of  grapes,   fi>i'  u  iriul  ;  and  af^er 
the  gi'upcs  had  been  bruised,  they  were  subjected  to  the 
pre^S  Hiid  the  s(|ueezed  pu'p  vvss  thrown  into  u  cubIc.  Some  ^i^  ("•"'  (he 
diiya  ut^er,  accidentally  thrusting  my  hand  into  it,  1  found  eOgrai?Ei'.'^* 
it  wHrin  and  moist;  but  what  surprised  tla  most  wiia  a  imell 
ofethtr  arising  from  iL    Some  ol'  it  was  token  out,  pressed, 
aud  the  fluid  distilled  in  u  small  alembic.     The  lirat  pro- 
dntt  was  in  fact  pure  ncetic  ether.     Whut  came  over  after- 
ward  contained  some  likewise,   but  mingled  with  neak  Spi- 
rit of  wine  and  itcetoui  acid. 

It  aiipeai-s,  that  this  marc  fermented  very  quickly;  that 
the  ucetou^t  fermeiitatiou  took  pluee  neurly  ut  the  Mime  time  Tlieonr  of  ii* 
u-ith  the  spirituous;  nnd  that  their  simultaneous  occurrence 
produced  acetic  ether. 

Tims  this  iiipiid,  which,  when  first  discovered,  seemed 
very  difficult  to  be  obtained,  Mppears  to  be  formed  under  M'i>fii  be  nh- 
circumstunces  of  no  unfrerjmnt  occurrence;  and  perlutps,  ^^j_ 
if  we  flpiMirtiinely  nviiilcd  oniselves  of  the  moment  of  it« 
spontaneous  fornintion,  we  mi^iit  procure  it  in  suffieieut 
qmuilily,  without  hi.vi.i^  recourse  to  its  ariilidul  rorinU' 
linnt. 


^  t.. 


•If  Clim  «•..!.  I.SVin,  p.  aai. 

rr  cidt^r  eoiiiittin  the  |iuuiiuiu', 
ibIiI  lie  txaminnl  for  ll-u  pivdai: 


SCISNTtriC   MEM-t. 

XV. 

ZaU  amen  Clooer*. 


1 


L.IO «'i.ncr&.  An  1904,  the  war  hnving  derutiged  the  usual  course  o 
»«.  agriculture  in  Saxony,  a  farmer,  Mr.  Tliaer,  was  unable  U 

sow  his  oats  and  dover  btrore  July.  The  itrst  iiiowiitg  o 
the  clover  was  a  very  slight  crop ;  but  the  second  was  b»  fini 
and  thick  as  possibli:.  Mr.  Thner  has  since  repeated  tin 
experimeat,  and  he  has  I'uunil,  that  clover,  when  som 
Inter  tlinii  ordinary,  grows  more  abunduuily.  and  of  betU 
quality  ;  and  tliut,  |irovjdcJ  it  be  sown  liefort^  the  luiddle  « 
August,  it  will  certainly  sutc:f;e(l.  •, 

i 


SClKNTinC  NEM-S.  1 

C«rmin*nd     IVAR.  J.  B.  Beurard,  agent  of  goierDineiit  at  the  quiail 

French  IHo-     ailver  mines  of  the  laic  Palalinale,  has  publislied  a  "  Gtf 

mi&tnX  """   ""**  French   Uictiouary,  eoutaibing  the  Termis  em 

ployed  in  Working  Mines,  in  Muieralur^^,  and  in  Mine 

ralojty,  witlj  tlie  Teehnital  Terms  of  ihe  Science^  and  An 

connected  with  these,"     It  occupies  one  large  Svo  volume 

and  is  said  to  have  much  merit. 

MoJe  of  split-      Last  summer  an  experiment  of  ii  new  kind  was  tried   a 

ling  rock)  by     thi;  villnge  of  Phillpsthal    in   East   Prussia.     This  was,   t 

'^  '  "    '■         split  a  rock  by  means  of  lightning.     An  iroij  rod,  similar  t 

a  conductor,  was   fixed  in  the  rock,  and  on  the  occurrenc 

of   the   tirst   thunderstorm,    the  ligbtning    was   conductc 

down  the  rod,  and  split  the  rock  into  si^veral  pieces,  withou 

displacing  it. 

Plants  A  in-  Mr.  Philip   Salzmann.  of  Montpellior,-|ias  published 

■eci^  □!  ihc       catalogue  of  the  plants  and  insects  of  the  South  of  Franct 

J?"     "'  which  he  proposes  to  collect  and  send  half  yearly  to  any  wh 

may  order  them,  at  the  prices  annexed. 
Pharmaceut;-        The  Pharmaceutical   Sui-iety  of  Paris   has  proposed  tli 
p!ln^'^''^'' "    *"°  '"'''l'>*'''K  f"^^  solijecls  for  the  present  year, 
pnif  quta.  1.  To  ascertain,  as   far   as   possible,   whetlier  there  exif 

tioiit. 

•  Sjunini"s  Billiolh.  Physico-fcon.  Oct.  IBDP,  p.  JS3- 


■CIENTIFIC    SeWfl. 

{d  vegetables  a  peculinr  anil  distinct  principle,  to  vKic\\  ctie- 
mists  have  given  the  generic  name  of  cxtruclive. 

Ought  we  to  retain  tiie  old  classification  of  pharronceutic 
extracts;  divided,  according  to  Kouelle,  into  guioniy,  re- 
■inou*,  gummy-resinous,  reaino-guiuroy,  and  lagiofiaceoas? 

Can  we  cstablith  a  more  methodical  and  accurate  classifi- 
cation by  the  help  of  chemiral  experiments  on  tlie  princi- 
pal substances,  that  furnish  the  B|>othecary  with  extracts  ? 

To  indicate,  from  the  nature  of  their  different  constitu- 
ent principles,  the  mode  of  preparation  that  agrees  with 
each  of  tbein,  and  the  nature  of  the  menstruuois  that  should 
be  employed. 

9.  What  is  the  present  state  of  pharmacy  in  France? 
What  part  due»  it  take  in  the  art  of  healing?  and  of  nbat 
improvements  is  it  susceptible  ? 

The  prize  for  the  6rst  is  a  gold  medal  of  the  vulite  of  300 
francs  [£i*  Gs.  8d.] ;  for  the  second,  a  gold  medal  of  the 
value  of  100  r.  [£i  3t.  id.].  The  answers  to  each  are  to 
be  sent,  post-free,  to  Mr.  Sureau,  secretary  to  the  society, 
rue  Favart,  No.  IS,  before  the  1st  of  October  next. 

Dr.  George  Pearson,  F.  R.  S.,  senior  physician  to  St.  MHiol « 
George's  Hospital,  recommences  hi:,  course  of  lectures  on  tu','^"' ' 
Physic  and  Chemistry,  at  No.  9.  George  street,  Hanover 
square,  on  the  4th  of  June,  at  the  usual  morning  hours; 
namely,  the  medical  lectures  at  6,  and  the  chemical  at  9. 
-A  chemical  lecture  on  the  cases  of  patients  of  St,  George's 
hospital  U  given  every  Saturdny  morning  at  9;  and  th* 
practice  of  vaccination  is  carried  on  in  Broad  street.  Golden 


To  Correspondents. 
Mr.  Verschoyle's  paper,  dated  the  ]6th  of  April,  did  not 
come  to  hand  till  the  26th  of  May.  I  shall  be  happy  to 
receive  an  aocount  of  his  progress,  aod  at  the  same  time 
should  be  glad  of  a  more  precise  representation  and  de^ 
■cription  of  his  apparatus.  Perhaps  Articles  IX  and  X  of 
our  present  number  may  afford  hint  liome  hints  on  the  sub- 
ject of  bis  inquiry. 

METEOROLOGICAL 


1 62  COMBUSTION   OF  CHARCOAL   AND  OF  HIDROGEN. 

previously  heated  red  hot  in  the  fire;  for  these  two  sub- 
stances gave  the  same  results.    They  assert,  that  dry  char* 
coal  produces  no  water  in  burning,  and  contains  no  hidro* 
gen :  but  the  details  of  their  processes  show,  that  their  re- 
sults can  be  considered  only  as  approximations  sufficiently 
doubtful, 
burned  chap-        In  each  of  their  experiments  these  g^tlemen  burned 
cwi  in  too       ^y  fQ„p  grains  of  charcoal,  and  it  is  impossible  to  obtain 
'accurate   results  with  such  small  quantities.     They  esti- 
mated the  density  of  the  oxigen  gas  and  the  acid  gas  by 
weighing  merely  21  cubic  inches  of  these  gasses,  and  de- 
terminations of    this   kind  should    be  made  from  much 
larger  quantities.     We  cannot  justly  give  these  results  a 
preference  over  those  which  Lavoisier,  Fourcroy,  Vauque- 
lio,  Seguin,  and  Biot  obtained  with  fifteen  and  even  forty 
Quantity  more  times  the  quantity,  «nd  very  sensible  balances;  though  in- 
•wuimcT  o?*"  ^^^  the  sensibility  of  a  balance  is  a  very  inadequate 
%reifhing.        compensation  for  a  defect  of  quantity  in  the  substance 
weighed. 

The  experiments  of  Messrs.  Allen  and  Pcpys  do  not  prove, 
that  charcoal  previously  heated  red  hot  furnishes  no  hidro- 
gen  gar  in  burning :  for  they  did  not  seek  for  this  gas  in  tha 
air  remaining  after  the  combustion,  and  it  is  well  known, 
that  hidrogen  gas  will  not  inflame  when  it  exists  but  in  very 
small  proportion  in  oxigen  gas. 

These  considerations  have  induced  roe  to  make  known  my 
researches  on  the  «ame  subjects,  the  diamond  excepted^ 
which  I  could  not  burn ;  and  they  have  led  me  to  some  im- 
portant conclusions  on  the  most  usual  eudiometrical  pro- 
•  cesses. 

Weight  of  oxigen  gas  and  carbonic  acid  gas. 

Weights  rf  One  of  the  most  important  points  in  the  analysis  is  to  de- 

^^^^^^II'^^' \r  termiijc  the  exact  weight  of  oxieren  e^as  and  carbonic  acid. 
examined.  In  a  process  so  delicate  I  judtxed  it  proper,  not  to  rely  on 
my  own  experiments  alone,  but  to  take  the  mean  of  the  re- 
sults, that  appeiTt'd  to  me  most  deservinj^  confidence.  T\\c 
balance  1  used  in  the  following  experiments  wjis  made  by 
I'ortin.  When  loaded  with  the  globe  employed  for  weigh- 
jn^  the  gasses  it  is  sensible  to  a  milligramme  [0*01544  of  a 
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ARTICLE  I. 

'K)bsenation$  on  the  Combvslimi  of  sfttral  torti  of  Charroal, 
mi4  on  HUrogen  Ga» :  by  TheoDoee  dk  S^ussorf..  Rtad 
Ml  lie  Sociilif  t>f  Natural  f/iiioiup/it/  and  Natural  Hitlorij 
vf  Geneva,  Avguit  tlie  Sill,  J60(f*. 

S.T  U  welt  ktiAwn,  tliut  the  proporlioas  of  carbon  and  oxi-  t>rapnrlion  of 
geii  in  carbonic  aiiil  Ras  tould  only  )>e<Jeteri)iine<i  in  a  vaj^e  "»■•  "}  uibp. 
tnuniier  by  the  eKpeniiients  uf  Luvoibier.     The  driail  ol'  his  itrmined. 
Uiijuiriesf  b1ioh3  that   lOU   purta  oF  lliis  ^us  aii);lit  contuia 
bftweeii  U5  HnH  ^B   pnrts  ofcaibon:   and   thou)(li    he   tirtt 
■doptfd  Ihi-  iMller  proportion,  he  ultimately  concludpcl,  that 
the  romitr  wiw  too  greai,  and  that  tlie  quantity  oT  carbon 
contained  in  lUOlbs.  of  the  ^us  did  >iut  exceed  ^4ib8.  ^ 

Ainung   the  inquiries  into  the  subject  since  nmde,  these  Me«™  ^n^ 
of  Messrs.  Allenuod  Pepybil  are  particularly  to  be  diailn- »»»  P'PI* 
euished.     They   louud  by   the  coaibuttion  of  charcoul  in 
usi(^eH  ^a,  th«I  100  purts  of   carbonic   acid   ges   by  weight 
coiiUiiied  3b'6  puru  of  carbon,  or  of  diuniond.or  of  chtircOiU 

•  AWi4iitiCioni  Annilfidefhimlc,  TOl.  LXXI,  p.  ^M. 
t  MtmoirM  4e  r  \c«l  il<u  .Scltncos,   I'/BI. 

I  Ljioiilei'i  M(inoir«i  Li>ottbuiiie>)i  lol.  II. 

II  Pliil.  tttm.  for  1807,  |i.  V67  :  oi  Ji'umil,  Tol.  XIX,  i>.  SIC. 

Vgt.  XXVL— No.  lie.— July,  1810.       M         preiioiwly 
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Apparatms/wr  the  comhusium  of  eAorcoaJL 

Api»ar*tot  for      The  combustion  «f«i»  effected  in  the  sod,  by  meant  of  a 
timi^°clMiw    ^^'^^  0.335  oivt.  [14*8  inch.]  io  diameter,  in  a  tubulated  re- 


orivtr  with  a  tieel  cxH^k,  which  contained  about  2600  cent. 
eob.  [158  cab.  in.].  The  charooal  was  fattened  by  a  wire 
of  platioa  to  a  plate  of  the  same  aietal,  which  wat  totpeoded 
in  theniddle  of  the  receiver  by  a  chain  of  pUtioa  fastened 
to  the  top  of  the  vessel.  Near  its  point  of  suspension,  and 
in  the  tnbolare,  wat  frsteoed  to  the  chain  a  small  cylinder 
BUed  with  muriate  of  lime,  which  had  been  weighed  in  a 
dosed  vessel  previoas  to  the  experiment. 

The  receiver  was  suspended  between  two  vertical  pillars 
by  a  honaootal  bar  fixed  to  the  tnbulure,  and  crosung  the 
pillars  in  the  direction  of  their  diameter.  This  bar  conid 
be  moved  up  and  down  between  the  pillart,  and  be  fixed 
by  tcrewt;  to  at  to  keep  the  receiver  immersed  more  or  less 
in  a  mercurial  trough,  which  was  deep  enough  to  fill  the 
receiver  with  mercury,  when  plunged  into  it  perpendicu- 
larly with  the  cock  open.  The  mercury  was  previously 
dried,  and  the  tubulure  alone  was  left  full  of  common  air, 
that  the  mercury  might  not  mix  with  the  muriate  of  lime. 
Oxigen  gas  from  the  oximuriate  of  potash  was  introduced 
into  the  receiver,,  by  fitting  to  the  tubulure  a  bladder  filled 
with  this  gas,  and  famished  with  a  cock,  and  raising  the 
receiver  to  a  proper  height ;  after  which  the  cocks  were 
closed. 

To  extract  the  gas  from  the  receiver,  I  screwed  on  the 

tubulure  a  small  glass  globe  filled  with  mercury.    Ou  open* 

ing  the  cocks,  the  mercury  in  the  globe  fell  into  the  re- 

eeirer,  and  was  replaced  by  the  gas  in  the  latter.    The  pipe 

of  the  cock  of  the  tubulure  had  a  tube  leading  into  the 

receiver  to  convey  the  mercury  free  of  the  muriate  of  lime. 

Before  I  commenced  the  process  of  combustion,  1  always 

extracted  in  this  way  a  pisrt  of  the  oxigen  gas  that  had  been 

introduced  into  the  receiver,  ami  subjected  it  to  analysis. 

Eudlometrical       To  siscertuin  the    proportion  of  oxigeii  gas,  I  employed 

©xigcnr*         ^^^  hidrosulphuret  of  potash,  concentrated,  and  impregnated 

with  nitrogen  gas;  and  I  always  compared  this  process  Vith 

that 
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'that   of  Volta'M  eutHomvtcr.     This  comparison  W  nae  to  ' 

•  several  new  □baervatioDS  on  the  aae  of  this  instrument. 

In  the  trial  with  hidrosulphuret  I  followed  nearijr  the  pro- 
cess of  Murty.  1  shall  only  ol)Her>'e,  that  I  coated  with  suet 
and  sand  the  t^ta^s  stopple  of  the  phial  containing  the  hi- 
drosulphuret and  gas,  to  prevent  its  being  completely  closed. 
Without  this  precaution  a  vacuum  is  formed  by  ihr  ab«orjj- 
tion  of  the  oxigen  gas,  which  occasioiiB  the  evolution  of  the 

Nitrogen  that  impregnates  the  liquid. 

I  let  the  mixture  of  hidrosulphuret  and  gas  to  be  analye- 
ed  stand  at  rest  for  Kve  da)9,  in  which  time  the  process  is 

'Slways  finished.  In  this  wny  I  obtained  move  I'Cgular  re- 
sults, than  those  obtained  In  a  fetv  minutes  by  agitation  ac- 
cording to  Marty's  process. 

1  take  care,  that  the  whole  of  the  process  is  condncted  at  "J^ 

a  temperatnre  nearly  uniform  ;  for,  if  the  hidrosulphuret  be  «fii| 

exposed  to  a  lower  degree  of  heat  than  thiit,  at  which  it  was  ' 

impregnated  with  nitrogen  gas  before  being  placed  in  con-  ;  ,j 

tact  with  the  g;as  tu  be  examined,  it  absorbs  nitrogen  from 
the  latter  ;  on  the  contrary,  at  a  higher  temperature  it  adds 

to  It. 

The  eudiometrical  process  with  the  hidrosulphuret  is  more  '  " 
accurate  than  Tolta's  process,  as  will  appear  hereafter,  1o 
determine  the  pro]>ortioii  of  oxigen  gas  when  mixed  with 
nitrogen  only:  but  when  the  mixture  contains  carbuTetted 
or  oxicar  buret  ted  hidro;fen  gas,  it  is  best  to  employ  Volta's 
eudiometer,  or  some  other  process  in  which  a  large  (f uantily  '  ■"•  • 
of  water  is  not  essential ;  for  the  liquid  hidrosulphuret,  ot 
even  pure  water,  sensibly  absorbs  all  ox icarbu retted  hidro- 
gen  gasses,  and  makes  the  proportion  of  oxigen  g^g  appear  '  - 

■larger  than  it  really  is.  This  observation  is  true  liowevet 
only  when  the  proportion  of  carburetted  hidrogen  exceeds  ■'• 

one  per  cent  of  the  gas  analysed  *. 

■      "  The  abwrption  of  oieie»ibiirclled  hldtogcn  pMEi  by  htllro<U^lhu^'t  Abwin^ttffUlf 
of  lime  Ins  been  iniiounced  hj  Mt.  C.  L.  Berthollel  jd  b»  ei.cellen(  pa-  i"ll«»aiible 

'per  an  iheie   gutat  in  ike  Memoin  of  iho  Socielif  nf  ABoeil,  Tol:  II,  •^^" 
p.  *9.     I  have  obscrcril,  that  1  he  oleliant  gu  u  abscbed  in  equal  qufti- 
litici  by  pur?  witer  and  a  lolulion  of  hidroguieued  mlphurcl  of  potash  ; 
but  that  pure  hidrp];eii  gu  it  abturbcd  in  lugci  quintiij  bj-  fan  water 
IbaB  by  Ihe  liquid  bidroiulphuiel. 


rOHVITIttON   or  aBlRCOAL   AKD   OP   BtDRftCVW. 

r        Toirpariitc  the  C'irbonic  nci<l  Koafrom  theosi^n  snd  ni-* 
trogen   afirr  ihe  combuslioii  of  ihe  charcoal,   I  eitiploycil 
the  mercurial  |>neuinHtic  MppHratiie.      1   immerted  the  mer- 
cury in  the  imall  (;li>lir,  which  by  mi'sna  of  ihe  vacuum  ex- 
traded  the  ffu  fioin  the  receiver,  where  the  comhustioii  liad 
be«n  effected ;  and  I  pamed  the  xir  contained  in  this  globe 
into  a  wide  lube  tilled  with  mercury,  whiih  was  Inuf;  enough 
to  mIIow  tlie  column   of  gas  to  ^tH^d  about   0-^7  **'*  ^  lutl. 
[to  6  inch.]   hi[;h.     1  ihen  iiinoduced  tiuough  the  nurcaty 
one  or  two  ^rarumcg  [15  or  30  ^n.]  of  highly  concentraUd 
iotution  of  polaiih,  agitated  the   eolulioti  in   the  gas  occasi- 
onally, and  in  a  lew  hours  the  whole  of  the  acid  )jab  waa 
condenat'd.     I  ihen  replaced  the  mercury  by  water  uud  inea- 
fcUred  theabsoiplion, 
Oeinntion  af       Enperieiice  has  shown  me,  thut,  when  the  cuthonic  »Ad 
?aiii  oKiffrn     5**  '*  ""''"^'l  '^'''^  oxiijen  gaa  iieurlj  pure,  contjderuble  mi^ 
V  I'd"  water  lakes  art!  niade  in  »f|jaratii)^  thi-  tivu  guiaes  by  linie  wuter* 
■  f^^'^^.  This,  liquid,  hyn>eau«uf  the  a^ituiioi.  mjuired  ibrtiiecom- 
I  plete  condensulioii  of  the  ucid  ^a>,  ahborbsoxi^eo  gas.  'Ihia 

etfect  is  not  produced  by  the  Ijiue,   but  by  the  water  of  the 
■olutioii,  which  ia  requited  lo  be  in  lery  large  prnportioti  to 
^aiwh  pr(((^  the  vpluine  of  k"*-      Liquid  pi'taoh  ajjsorbs  nrarly  ihe 
*'  baioe  proportian  of  oxi^n  ^t  an  an  equal  bultc  of  lime  wa- 

ter:   but   as   the  fcolulion  of  puliish  maybe  used  in  an  inK- 
uilelj  leas  quaatity,  the  errour  arisiu);  from  it  i;  too  small 
to  be  noticed. 
LiBiawitif  Lime  water  affects  the  result  loo,  not  loerely  by  absorb- 

irtM^oumi-    iogo>i;;eo  ^at,  but  by  replacing  it  by  mlrogen  gas,  with 

which  it  is  always  more  or  less  impregnated  f. 
tutmiT  t>*  When  tlie  acid  gta  is  mingled  with  common  air,  or  with 

n^h^*ihta  "'8*°  gas  contaminated  by  a  lar-e  proportion  of  nitrogen, 
hpriicnt.        liuie  water  may  be  ei^ployed  to  absorb  the  ucid  gas  without 

any  sensible  errour. 
E>p«diDnii«        The  following  is  the  mean  result  of  my  experinieots  oi) 
'•"'•'''^P  this  fubject.  under  a  temperature  of  ]4°  [57-2°  F.J.     Tha 

*  Tliit  aflactelhectlculatiOD  from  the  quiniUr  oF  gi;  abtaibed,  uot 
Ittat  from  tlia  precipiuie  Ihiavn  dniFii.    C. 

t  Thu  would  alter  the  itiie  of  liie  reiidual  gti,  it  ia  true  ;  but  it 
■ranld  taod  la  cprrecl  ^c  calcuUtieii  inada  from  ilie  quaoiit;  of  gas  ult- 
ptW.     C. 


^ 
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limewaler  I  used  was  prepBred  by  aiiniiig  twu  handfult  oriionofosigeii 
ijuick  linii^  «uh  six  quarts  of  very  pure  ruiiiwuter,  and  fil-  '"' 
Urtiig  Ihe  Mliitloii  at  the  end  ote'i^U  au6  foity  liours.  Tli« 
oxi^eii  gas  wun  unt  anxvd  with  the  l)mi;wuler,  till  it  had 
been  in  coriiact  with  liquid  putash.  After  thiii  operaliou, 
hidrosulphuiet  of  patosb  indicated  in  it  one  per  cent  of 
nitragri). 

£.Tp.  I.  A  hundred  parU  of  tliia  oxit;pri  were  shaliea  80  b^  Utaewatet, 
tiQies,  during  oue  niiiiule,  with  4UU  partb  of  liuienater  by 
ineiisutc,  ill  Fon tenia's  eadiometrlcul  tube,  and  were  thus 
reduced  to  >jG  purt«.  Oq  repeating  tlie  operation,  these 
y6  parte  ncre  reduced  to  ^'2.  I  uiade  the  Bume  e:(perinient 
•everal  limes  uith  coninion  air,  but  no  perceptible  change 
in  \Xi  purity  or  quantity  took  pluce. 

Erp.  i,  A  liiiiiilred  part*  of  pure  oxi)ren  gas  were  mix' 
ed  with  !>00  of  limcwater  in  a  bottle  closed  with  ii  gloss 
ktopple.  Afier  a  iriiiulu'n  agitution  the  100  piirU  were  re- 
duced to  <)'2'S ;  uod  tliesie  92*5  contained  8  parts  of  nitrogen 
gas.  Previous  to  Iheir  niixture  with  the  licoewuter  they 
contained  but  one  part,  and  ihey  had  been  in  contact  with 
a  quantity  of  liijuid  polaah  sufficient  to  absorb  more  than 
SitO  part^  of  curbonic  acid  gas.  Tills  experiment  was  re- 
peated by  mixing;  with  limewater  100  parts  of  common  air, 
which  WHS  not  perceplibiy  altered  either  in  quautity  or  qua- 
lUy. 

Exp.  3.     A  hundred  parts  of  pure  oxi)(en  were  iotro-  by  poiuh  in  • 
ducdd  into  a  closed  phial  will,  you  parts  of  rnin"  aler  hold-  li;'';.^"""'' 
)U[;  ill  sululiou  a  fourth  part  "f  its  weight  of  pure  potash, 
^her   Bhaking  for  a  minute,  these  were  reduced  to  Q-i'S 
farts.     I  oblaiued  a  aimilar  result  with  ruinwater  alone. 

£xp^  4.     A  hundred  parts  of  pure  oxigcn  gas  were  kept  *  bj  cancnv 
Jnr  six  hours  in  contact  with  four  parts  of  coucentrated  io~  ^  yuttth 
lution  of  potash.     The  gas  nus  not  perceptibly  »ltereil  ei- 
tiler  in  quality  or  quantity,  though  the  mixture  was  shaken 
■everal  times. 

W'heo  lommon  cbarcoat,  or  wood,  or  an  oil,  or  any  ve-  P'sfnn  of 
^table  substance  of  whlkih  hidiogcn  consiitute!i  u  p^il,  u,  ^rarto  ra  bW 
burned   in  pure  oxigen  gas,  hidrut;en  gas   is  alu-^it*  found  iIh-tio cuutw 
|ti>xed   with   the   oxigen   gas   idtir  the  combustion,"  ihough ''""' "''"^ 
|it»c  (luaulit)  of  ttxigeti  gaa  be  uiuch  greater  tluii  is  neces- 
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Bsry  for  buroin);  the  inflniainable  giu  and  all  the  comhusU- 
ble.  It  is  obviouE,  that  the  proportion  of  thi»  liidrogt-n 
gai  caniiot  be  otherwise  than  wry  amuU:  but  the  electric 
spark  will  Dot  occasion  ita  entire  disappt^arance.  The  pre- 
sence of  this  gas  can  be  demon  at  rated  only  by  the  proce«> 
(•iven  by  Messrs.  Humboldt  and  Gay-Lussac  Tor  determin- 
ing the  combuHlion  of  a  very  small  proportion  of  hidrogen 
in  another  gas.  This  process  consists  in  addint;  100  parts 
of  hidrogen  to  200  of  the  air  to  be  analynMt,  and  detonat- 
ing the  mixture  with  a  given  quantity  of  oxigen  gas,  which 
most  be  somewhat  more  than  sufficient  for  burning  the  hi- 
drogen.  If  this  detonation  cuuse  a  grenter  dimiuulioo  than 
would  result  from  burning  the  100  parts  of  hidrogen  added, 
it  is  to  be  conclnded,  that  the  gas  analysed  contained  hidro- 
gen gas.  On  this  subject  1  Khali  make  a  few  observations, 
to  which  it  is  of  importance  to  attend. 

The  residuum  of  the  detonation  should  be  treated  with 
potash,  to  iind  whether  the  combustion  of  the  hidrogen  gu* 
that  mHy  be  discovered  furnished  any  carbonic  acid,  that 
ho  sensible  quantity  of  carbon  in  the  analysis  may  be  ne- 
glected: but  the  estimation  of  the  acid  gas  thus  formed 
cannot  be  accurate,  unlega  we  deduct  the  carbonic  acid, 
*hich  the  hidrogen  gaa  used  as  a  reagent,  and  deemed  pure, 
always  furnishes  by  its  combustion,  when  this  is  efl^ted 
with  a  surplus  of  oxigen  gas. 
Experiment)  J  have  found  to  my  surprise,  that  every  kind  of  hidrogen 
JSI^i>'bu^r<iinE"»"PP<*s*<*  P"""^  furnishes,  when  completely  burned,  a 
various  w3js.  sensible  quantily  of  carbonic  acid  gas.  1  have  tried  hidro- 
gen gas  obtained  from  the  purest  iron  by  means  of  sul- 
phuric acid  diluted  with  distilled  wat°r;  that  obtained  by 
a  similar  procesti  from  zinc  purified  by  sublimation;  that 
from  solution  of  tin  by  muriatic  acid;  that  from  the  dt-- 
composition  of  ammonia  in  a  redhot  tube;  and  lastly,  that 
from  the  decomimsition  of  distilled  water  by  Volta's  pile, 
u^iiig  platina  conductors,  and  arrangicig  the  apparatus  io 
that  only  mercury,  platina,  and  glass  were  in  contact  wiih 
the  water,  and  with  the  gasses  produced.  Each  of  these 
kinds  of  hidrogen  gns,  when  burned  with  an  excess  of  axi- 
gen,  always  produced  a  gaseous  residuum  which  was  porlly 
absorbed  by  ^jotash,  and  rendered  burytes  wster  turbid  by 
foriaiiijr 
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tbrmint;  carbonste  of  barytoe.  The  (passes  were  aliraya  lefl 
to  stauil  on  potaah  previous  to  tlie  detonation:  a  precaulioa 
puvticularly  ii^'essary  for  the  oxigen  ga»  I  employed,  and 
which  1  obtained  from  oximuriate  of  putasti.  This  ^as  is 
never  free  from  u  tew  thousaodth  parte  of  its  bulk  ol'  car- 
bonic »cid. 

A  thousand  parts  of  hidrogen  gas  obtaiued  from  the  so-  i;«,ulit. 
puriticd   by  tublicnation,    when  detonated 
with  IDOU  purls  of  oxigeu  gun,  atlbrded  3  parts  of  carbonic 
acid  gas. 

Hidro^n  gas  obtained  from  the  zinc  of  the  ghops,  which 
hitd  not  bctfn  subliiued,  produced  the  same  quantity  of  acid 
as  the  preceding. 

A  thouKHnd  pnrls  of  hidrogen  gas  from  the  solution  of 
iron  produced  4'5  of  acid  gus  in  a  similar  process. 

The  hidrogen  gus  from  solution  of  tin  in  muriatic  acid 
afforded  9  parts  of  carbonic  acid. 

That  from  the  decom  position  of  water  by  Volta's  pile,  3 
parts. 

That  from  the  decomposition  of  ammonia,  10  parts. 

To  render  such  small  quuntitiea  of  carbonic  acid  gas 
■ensible,  [  effected  the  absorption  over  mercury  in  a  tube 
of  auch  length,  tiiat  the  lolumn  of  gas  ]  examined  was  7 
d«c.  [-i7-5  incheo]  high,  and  13  mil.  [0-5  of  an  iuch]  iu 
diameter.  The  process  was  not  finished  in  less  than  24 
hours. 

It  may  be  supposed,  that  the  diminution  of  the  gas  by  ^g  aiinmi  i*r      i 
the  polaiih  was  owing  to  the  absorption  of  nitrous  vapour,  P"""  aff««M 
which  might  be  formed  in  these  combustions  where  a  small      ,-  *  -.  n-^V 
cjuanlityof  n'trogen  is  alwaygpresent :  but  Iconstanlly  made  ^ 

the  detonation  over  an  extensive  surfuce  of  water,  and  left  .    >• 

the  residual  gas  in  contact  with  this  lluid  fiir  an  hour,  or  a  ■  ,■■•  ^ 

•nRicient  time  to  prevent  any  suspicion  of  the  presence  of  *  * 

ttiis  vapour. 

1  have  said,  that,  when  barytes  water   was  employed  in-  Rnrvira  vater 
ite^d  of  potutih,  the  earth  was  precipitated   iu    the  slate  of  ''■'■  '*■"  "  "'*■ 
curbonattf.      Nut  to  be  deceived  in   a  result  so  <iinall,   I  in-        ^    ' 
troduced  two  ounce*  of  an  aqueous  solution  of  barytes  with 
excess  of  water  into  a  globe  of  thick  i^las?,  the  capacity  of 
tvliich  was  7Bi  cub.  cent.  ^46  cub.  inches.] 

Thi. 
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gjfMUDMt,  T)iif  globe  was  famished  with  a  cock,  and  two  conduct-* 
VDg  wires.  After  haring  exhausted  it  of  air»  I  detonated  in 
il  a  mixture  of  equal  parts  of  oxigen  gas  and  hidrogen  gas 
obtained  by  dissolving  sublimed  zinc  in  sulphuric  acid. 
After  the  acid  gaa  had  been  absorbed  by  the  barytes  water« 
I  extracted  the  residuary  gas  by  means  of  the  airpump,  and 
introduced  a  freah  mixture  of  gasses  sinailar  to  the  former, 
which  I  detonated.  -These  operations  I  repeated,  till  I  had 
dieted  the  complete  combustion  of  ^2*91  cub.  dec.  [177 
cub.  inches]  of  hidrogen  gas  at  0*73  met,  [28*7  inches]  of 
ifce  barometer,  and  IS^S"  of  the  thermometer  [66*75*  F.]. 
The  carbonate  of  barytes  formed  weighed  6  cent.  [0*926  of 
a  gr.].  Admitting  with  Klaproth,  that  100  parts  of  car- 
bonate  of  barytes  by  weight  contain  22  of  carbonic  acid, 
we  shall  find,  that  the  1000  parts  of  hidrogen  gas  by  mea* 
•ore  formed  on  combustion  2*6  of  carbobtc  acid.  Thia 
comes  sufficiently  near  to  the  quantity  deduced  from  the 
absorption  by  potash,  to  allow  the  two  results  to  be  consi- 
dered as  nearly  similar. 

Kcflf  carbonic  I  enter  into  these  particulars,  because  the  quantity  of 
WUirFre^  Carbonic  acid,  which  the  French  chemists  obtained  from  the 
cfciairty.  combustion  of  hidrogen  gas  extracted  by  means  of  zinc,  in 
their  grand  experiment  on  the  composition  of  water  ^,  was 
equal  only  to  a  thousandth  part  of  the  hidrogen;  while  In 
my  experiments  the  quantity  of  this  acid  was  about  three 
times  as  great,  whether  the  zinc  I  employed  were  purified 
or  not,  or  the  hidrogen  gas  were  obtained  by  any  other  me* 
thod  and  considered  as  pure. 

Waitr  from  In  the  first  disputes  on  phlogiston  and  the  nature  of  hi« 
flon  qf  oxtgea  ^^^S^^  K^'t  some  chemints  announced,  that  the  residue  of 
aA^hMrofen  the  detonation  of  oxigen  and  hidrogen  gasses  precipitates) 
uie  lime  water,  ^im^water.    Cavendish  and  Lavoisier  carefully  repeated  this 

•  These  gentlemen  tgrce,  that  they  could  only  estimate  by  approxtf> 
iration  the  quanthy  of  hidrogen  gas  in  the  987  cubic  inches  left  after 
the  combustion;  but  they  estimated  it  at  no  more  than  a  sixteen  thou* 
Kandti)  part.  It  appears  probable  to  nie,  that  it  was  more  cooiiiderable, 
lince  phosphorus  wa»  capable  of  producing  a  djtonation  in  it.  I  believe 
too,  that  this  hidrogen  gas  waa  highly  oxicarburelted. 

experiment 
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; experiment,  hut  ilid  not  observe?  the  precipitation*.  1  hove 
t-AiutiH,  however,  that  theie  op|>(it>ite  mults  may  be  recon- 
ciled in  some  degree,  by  attenOin-i  to  the  proportions  of  ihe 
•ki^^ii  and  hidrugeii  gm.  If  these  gasse*  be  mixed  in  sutli  Th's  depnidi. 
propoTiion,  that  the  hidro^n  prvdomiitales  after  the  com-  °"  '^^  •"?*■ 
buatiun,  scarcely  any  acid  gas  i-  furiiiiHl,  because  the  greater  giats. 
purt  of  the  carlioii  remains  diiaolved  in  the  bidro^n  gas 
uiibumed;  and  the  latter  is  proportionally  more  oxicarbn- 
retted,  tli:in  it  was  befort  the  detonation.  Eut  irhen  the 
combustion  \t  effected  witU  excexs  of  o.\.i;;en  gas,  ulniost  all 
the  oxicarbu retted  hidrogea  \»  burnt,  and  a  sensible  tiuan- 
tity  of  acid  gus  is  obtuined.  Tims  wlien  1  detonated  tUOO 
purti  of  the  purest  Lidiogen  gus  with  lOUO  ofoxigeu,  I  ob- 
uined  ut  leHst  3  parts  of  carbonic  acid  :  but  i  obtained  only 
one  jiart  of  this  acid,  when  I  detonated  1500  parts  of  llie 
game  hidrogi'U  wilh  500  parts  of  oxi^en.     In  the  latt«rcu!K: 


luperfluouii  hidrogen 

portion  of  curbi 


»  found    to  have 


lariiet 


al  volui 


;,  than  liefore  the  deto- 


These  results  are  interestirtf;,  as  they  prove,  that  we    do  Pi 
not  yet  know  the  density  of  pure  hidrogen  g,is,  and  that  P'  ""•  5" 
nhat  we  consider  as  such  ulways  contains  a  small  proportion 
of  carbon,  and   probably  of  oxigen;  since  Mr.   BerthotleC 
bus  found,  that  no  pure  curburetted  hidro^^en  go»  existi^, 

ise  so  considered  ulnays  eontuimiii;  some  oxigen f.  It 
fiiay  even  he  questioned,  nbetlier  enrbon  and  oxigeii  be  not 
essential  to  the  constitution  of  the  substance  which  *e  hnve 
improperly  termed  pure  Indrogi-n  gas.  Theae  results  loo  in-  Cirbt^i  in  ait- 
di'ale,  that  the  purest  distilled  water  contains  carbon :  and  ^J,  ^ 
4hnt  the  iame  lUay  be  suiil  of  ammonia,  though  the  carbon 

n  very  suiall  proportion,  and   perhaps  accidentally  pre- 


'i  * 


>  Al  that  lime  it  vii  ddI 'loiibtnl,  that  Ihe  prpeijiltM 
<  oning  to  tlie  inipuriiy  t,(  ihn  rneul*,  •hich  Iinl  been  i 
l.'Ctlrinil  itie  hiilrot'ca  Hi-nec  Ihe  ctUltnce  of  rhatroal  in  i 
»i<i«l.  Pcniiii  h'lU' v«r.<Miu1rl  find  no  caitton  in  tht)  black  t 
ht  this  ni«nl  aftrr  I't  di'toliiliuii  in  .iciJc.  To  me  it  apfu: 
btblci  Jhsl  Ihe  uiboti  al  ilic  hidtvf  ■>  K**  emilviiil  by  liiic,  a<  w  II  u 
bf  Htanl  Wliur   DietitU,  U  lu  b-i  tfn.bad  in  pji!  ij  ihj  wiUt  ilccuIU' 


n  (iImekinJ 


t  M..'ni.  UuUS»da.M'.\ti 


..n. 


I 


combdstioh  or  chjiscoal  and  or  ntDRocER. 

sent  in  these  two  Hubfitauces.  It  may  act  an  important 
|>art  however  hi  vegetation,  and  in  a  ijreat  number  of  other 
proct'sses. 

When  hidrogen  gas  ie  burned  slowl)-,  rapidlj',  or  instan- 
tniiecusly  in  a  mixture  of  OMo;en  and  nitrap^rii,  the  last 
^  inentiont;^  gas  is  in  part  condensed ;  combining,  according 
to  the  proportionii  of  the  mixture,  either  with  the  oxigen 
alone,  or  with  the  oxigen  nnd  hidrogen.  These  effects  arc 
sufficiently  great  iu  some  cireum stances,  to  occasion  consi- 
derahle  errours  \a  eudiomctrical  experiments  by  Volta's 
process.  This  will  appear  from  the  following  inatauce^, 
which  have  been  repeated  n  [;rent  many  times. 

Two  hundred  parts  of  hidrogen  ga*  procured  by  means 
of  Einc,  and  500  parts  of  oxigen,  in  which  the  Viilrosul- 
phoret  of  potash  indicated  5'75  of  nitrogen,  left,  after  their 
detonation  and  the  action  of  potush,  a  residuum  equal"  to 
I03-5  parts.  This  result  indicates  at  least  I-7  of  niirogen 
in  tlie  200  of  hidrogen*. 

Two  hundred  parti  of  the  snrne  oxigen  gas,  and  'iOO  of 
the  same  hidfogen,  were  burned  with  300  parW  of  nitrogsn 
extracted  from  commoo  air.  The  residuum  of  the  deto- 
nation, alter  the  action  of  the  potush,  was  only  197*5  parts; 
btit  according  to  the  preceding  experiment  it  ought  lo  have 
been  S02S,  if  the  nitrogen  added  had  not  sensibly  uffrclid 
the  result. 

To  judge  of  the  quantity  of  nitrotreo  condensed,  1  treat- 
ed these  IS7'5  purti  with  potush,  and  with  liidrosulphuret, 
hy  whicli  tliey  were  riduced  to  lOSMfl.  Now  the  qtiantily 
of  nitrniren  iiitrmluced  in  this  eKperi.iieut  «hs  100  \-  575  + 
1-7  =  107-43.  The  combustion  iberefort-  condensed  10,  -45 
—  105-45  =  2  parts  of  nilrog(;n.  TUi*  rf--tik  was  tiic  mean 
of  a  great  number  of  observali'ms. 

In  the  preceding  experimcist,  where  200  parts  of  hidro- 
geii,  containing  1'7  of  uitro^jen,  were  burned  with  200  of 
oxigen,  in  wliich  5-75  of  nitrogen  were  included,  the  liitter 

•  I  admit,  wiih  Gay-Lus^c.  :hjl  iOO  pan  of  hidioKen  ccindciise  105 
of  onigcii.  But  I  niuit  obtcf.  ,  ihjt  the  formation  of  caiboiiic  leid  g,is, 
wbicli  icionii.jiiies  the  comU  :-.iion  of  ilic  jiuvi'-.t  li  drogcn,  may  nuitlify 
thU  ji^ertiopi  in  a  vpiy  sliglii  degree,  or  [neuont  il  fri-iii  being  [iroveJ  tJ 
Ici-  ih.m  a  ihouiiU'ith  i>3Tt  of  ibe  Tulume  of  the  liidro|eii. 
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iS  condensed,  but  much  less  than  ia  the  present.     For 
i;  IVZ'S  piirts  of  gas  retnaiiiiDg  mller  the  detaaatiou  mem 
Iffeduci'd  by  iiotash  and  bidro3ul)ihuret  to  ti'B4  partsi  which 
f  judicDt*!  a  condensation  of  0-6  of  nitrogen. 

:e  it  follows,  that  the  erroure  of  Volta's  eudiometer 
are  not  equal  with  all  mixtures,  nnd  that  the  indications  of 
this  instrument  are  more  accurate,  in  |>roportion  as  the  gaa 
analysed  contains  less  nitrogen. 

When  atmospheric  air  is  analysed  by  Volta'a  eudiometer,  W;ih  slnw- 
atlding   In   it   an  equal  bulk  of  hidrogen  according  to   the''' 
usual   practice,  the  mixture,  when  detonated,  experiences  each 
about  the  same  degree  of  condensation,  as  if  the  process 
nith  hidroEulphuret  had  been  employed.     1  aotislied  myMir 
however  by  means  of  nitrous  gas,  that  all  the  oxigep  gas  of 
the  atmospheric  air  had  not  been  destroyed  in  the  combus- 
lion:  but  as  some  nitrogen  was  condensed,  this  compen- 
sated for  the  oxigen  not  destroyed.     In  this  case  the  indi- 
cation of  Volta's  eudiometer  was  accurate  only  in  appear- 


Lsvoisier,  Fourcrov,  Seguin,  Vauqnelin,  and  Cavendish,  Compounji 
found,  that  water  formed  by  the  combustion  of  hidrogen  ("'^h  i!"'^ 
and  OKigen  mingled  with  nitrogen  sometimeH  contained  ni-  Mdrugen  wd 
trie  or  nitrons  acid,  and  in  other  cases  appeared  perfectly  ™*''*,!1j™"^* 
pure.     The  experiments  of  the  French   chemists  indicate,  nUrojen. 
that  a  slow  combustion  is  the  only  mean  of  preventing  the 
developcraeut  ol'  the  acid.     Cavendish  however  had  said, 
that  when  the  combination  of  the  gasses  was  effected  by 
detonatloD,  or  a  rapid  combustion,  pure  water  was  obtained 
fiec  Trom  acidity,  when  the  gas,  according  to  his  express 
sion,  was  phlogisticated  after  the  combustion:  and,  on  the 
contrary,  ihal  nitric  acid  was  formed,  when  the  oxigen  gas 
predominated  In  tlie  com bi nut! on.     1  have  fonnd,  that  the  Nitric  icid 
obsertatiou  of  Cavendish  was  accurate  in  this  reapect,  that  ''"'aji'i 


the 


:i.l. 


I   ther 


sof  o 


1  gas; 


hut  that  it  (loi-s  not  redden  blue  colours,  when  there  i 
excess  of  hidrogen  after  [he  rapid  combusliou.  At  the  same 
time  however  I  have  ubierved,   that  the  punly  of  the  water 
is  apparent  only,  nnd  that  thtt  want  nf  acidity  is  ^ol  owing  to 
the  abt'Cuce  of  nitric  acid,  hut  t«  its  neutralization  by  ammo-  l^ut  '■> 
Ilia,  which  i>  always  formed  with  the  nitric  acid,  cither  by  ra-  J^j, 

pid  n«. 
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jiid  or  slow  combustion,  when  the  hidrogen  ^as  predomiBfllea. 
into  «   globe   preTioHsly   exhausted    of  air    I  intnidiiced  m 
luixtiire  of  two  parts ofpure  hidrogen  gaj  and  one  of  osig^n 
CoiitaminaleJ  with  five  per  cent  of  nitrogen.  1  dplonated  these 
by  menns  of  the  (.-lectric  ipark  ;  and  then  supplied  the  plitce 
of  the  gasB^a  denlroyed  by  a  similar  tnixtun;.     Having  re- 
peated these  operations  several  times,  till  the   gassen  wonld 
DO  longer  iiiflxiue,  in  ooDHequence  of  llie  Euperubunduiice 
of  liidrogen  and  nitrogen,  which  gradually  accuniiilated  in 
the   globe,  I   obtained  3'25  gram.   [SO-a  grs.]   of  water  free 
from  ncidily.      I3ut  this  water  left   by  spontaneous  eiapora- 
tion  about    13  thonsHndths  of  a  gramme  [0-9  of  a  gr.]  of 
cn'Biallized  nitrate  of  Hininonia;    which,  being  trituratetl 
Ttith  potash,  gnve  out  Kn  evident  sinell  of  ummonia,  and 
formed  verj*  decided  nitrate  of  |)Ota*h. 
ntimte of  »m-      I  bnrued  very  slowly  in   atmospheric  air   a  stream  of  hi- 
101111  "IiUt  111  J  <3fojjtn  gas  issuing  from  a  gazomeler  under  the  ruoulh  of  a 
Ddinimsbl*     gluss  jar,  and  collected  the  water  that  Fell  from  it  af^er  con- 
»««•  deiisation  on   the  sides  of  the  vessel,      TUis   yielded   nitrate 

of  aramoiim  by  spontnneons  evaporation,  but  in  less  pro- 
poTtioo  than  iit  the  preceding  process,  which  was  conducted 
ID  n  dote  vessel.  In  like  mumier  1  ohtnined  the  same  salt 
by  combustion  of  ull  the  oxicarbureltt-d  hidrotieo  gaseei  I 
tried.  The  formation  of  amuioniu  in  these  combustions-  ia 
a  fact  not  hitherto  observed. 


{T'^be  c 
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DcscrijilioJi    of  a    Clock    E'cnpemntl:    by    Mr.    Ge«RCK 
I'RIOR,  JUH.  of  Olley.  in   Yorksltirt.* 


S!Il. 

Eiraiieinm 

Since  1  had  the  pw 

tlier  and  I  were  in  Loudo 

ure  of  see- 
1,  1  have 

ig  you,  when  my  fa- 
nvenled  and  made  tha 

•  Trans,  nfSoc.  of  A..(sT-il 

XXVII,  p. 
uMr.Fiioit 

on.  Tli^  «iWdr  medil  tni 
1  Ihit  ir.veiitian. 
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mncliine  now  sent  to  your  uiidrcss ;  and  I  will  thank  you 

to  luy  it  btfore  iht  Sotiety  of  Arts  Uv.  the  tirsl  ofii>ortiiiiiiy.  ; 

'riiis  rscapeiut^ot  will  do  for  a  pendulum  of  any  leugth,  »ill  aniwcrfgr 
«nd  the  friction  i»  bo  amtill,  that  it  does  not  require  auy  oil,  'y,^/ 
fdr  it  may  be  iuail«  us  litlle  as  tti<?  tooth   of  the  wheel  cud     . 
sufiicieully  touch  the  impelling  spring,  and  yet  be  properly 
•caped. 

It  13  necessary,  that  the  detent  tpriii^,  the  impelling  RequiiitCT. 
■P"l^ni  ""^  ^^^  pendulum  should  all  apriiig  from  on«  hfhl 
line  or  centre;  and  that  the  impellinji;  spring  should  be  to 
much  stronger  than  the  detvnt  spring,  ai  will  alwuys  be  vuf- 
ficient  to  unlock  the  nhecl. 

The  machine  beinjf  wound  np,  nod  the  pendulum  put  in  in  mode  at 
'  Dtolion  tonaril  the  left  Bide,  llie  impelling  spring  unlocks  »''"'"■ 
the  wheel,  when  s  tooth  falls  a^inst  the  pallet,  wliere  it 
reniuins  until  the  pendulum  rcturue;  then  moving  (he  in>- 
pclling  spring,  and  the  wheel  being  free,  the  weight  011  the 
4siB  caui>c!i  it  to  advance  while  it  escapes  one  loolh  olf  the 
end  or  the  pallet  or  iprin;;,  and  another  tooth  is  locked 
a^intt  the  detent  s^pring,  n»  hefore,  while  the  pendulum 
returDs,  and  the  impelling  spring  aguin  unlocks  the  deleiit ; 
at  the  impeHiiig  spring  luoveb  lowurds  the  lefV,  the  resistance 
it  meets  with  ky  the  elasticity  of  the  detent  spring  in  un- 
locking is  returiied  to  it,  sf  that  there  is  no  more  power  lost 
thiii  what  was  cai}»ed  by  thi;  preKstire  of  the  wheel  ugainst 
the  detent  spring;  by  which  means  it  is  freed  from  the  Ions 
of  the  maintaining  power,  which  Is  evident  in  atl  detached 
escapements  I  have  seen,  by  the  pendnlnm  or  cnitch,  &c., 
louchi.ig  a  spring  or  hiding  a  lever  to  r^'gaiu  the  [>oaition  for 
linlockiiig  the  wheel. 

I  am,  Sir, 
Vour  most  obedient  humble  servant, 

GEORGE  PlUOn,  Jnn. 

P.  S.    The  screw  iu  the  pendulum  rod  is  to  adjust  the 
machine  when  fixed  up. 

Deteriplioit  of  Mr.  Prior'*    Escapement.     Plate    V,  fig. 
1,  y. 

Fig.  1  is  a  side,  nnd  fig.  2  a  buck  view  of  it,  whieh  is  sup-  DB-crlpiim,  of 
posed  to  Ik*  taken  from  behind  the  clock;  a  represents  the  i>iff«>c«,>c- 
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|'78  o»ciupnoii  or  a  ciacx  xtciPsusitT. 

Kxis  of  llit^  »win(i[  wliPcl,  or  last  wheel  of  ihe  train  of  til* 
cloi;k  :  li  dia  ihe  swing  wheel  lixed  upo^i  it,  having  CO  ^r- 
rated  teeth,  it  is  turned  ruund  in  the  direction  from  6  to  d, 
by  the  maintuiug  powrr  of  the  floct,  (in  the  model  thi» 
p«wt;r  iii«uppli«d  t>y  the  deticeiilof  a  smnll  weight  attached 
to  the  end  ui'  the  suiitll  line,  which  ii  coik-d  round  the  bar- 
rel /,  on  the  ants  of  the  nwing  wheel) ;  ^  i»  a  spring  detent, 
■which  locks  Mgaiott  one  of  the  teeth  of  the  awing  wheel,  and 
tliia  prevents  its  runaing  donn,  hy  the  «ction  of  the  main* 
lainin^  power;  A  is  another  spring  detent,  which  is  called 
the  impelling  spring,  when  left  nt  liberty,  it  unlocks  the 
former  by  pushing  a>pinst  the  end  of  ihe  smull  arch,  fig.  2, 
e,  faitened  to  the  dtrtent  g,  and  thus  removing  the  end  of 
the  detent  whlph  ob»trticIed  the  ivheel's  notion :  /  Is  the  rod 
of  Ihe  pendulmn  suspended  by  a  rock  screwed  to  the  hack 
plate  of  the  clock;  a  small  piece  of  broaiJt,  fig.  I,  projects 
at  right  angles  from  the  iinpellini>:  spring  A.  so  as  to  iutcr- 
cept  the  pendulum  rod  in  lis  vibration,  and  nt  this  place  a 
sroaH  screw  is  i>"t  through  the  (wndulnm  rod  /,  the  point  of 
which  moves  the  impelling  spring  b.irk  ;  a  small  pin  ii 
fixed  to  the  Iraine  in  a  line  between  the  point  of  suspen* 
sion  of  the  pendulum,  and  iii  the  centre  of  the  swin^ 
wheel,  qjjuinst  which  the  impelling  spring  slops  when  at 
liberty. 

Supposing  tlie  pendulum  to  be  vibrating  backwards  and 
forwards,  ond  the  wheel  lacked  as  in  the  figure,  the  pendu^ 
Jum  Bwinginji  from  m  to  n,  fig.  2,  the  impelhng  spring  A 
follows  by  it;  elasticity,  until  the  pendulum  I  arrives  at  the 
perpendicuhir ;  at  this  period  ihe  impelling  spring  comes  to 
rest  a^jalnst  the  end  of  the  arc  e,  which  it  puahen  back,  so 
as  to  release  the  tooth  of  the  wheel  tVom  the  detent  spring 
g;  the  wheel  po't  moi'es  round  a  very  small  space  before 
it  meet>  th^  end  of  the  impelling  sprini;  A,  and  is  stopped 
thereby,  in  the  mean  time  the  pendulum  continues  its  men 
tion  tht'  extent  of  its  vibmtion  towards  n,  when  it  returns, 
and  urrivinu  at  the  perpendicular,  it  meets  the  impelliiij* 
spring  h,  and  carries  italoug  with  it,  until  the  tooth  of  the 
whi^el  which  resta  against  it,  escapes  from  the  end  of  it,  and 
ftuulher  toolh  of  the  wheel  comes  to  ix'st  sgaiost  the  spring 
detent 


Mati  the  B 


i  sitcc^eding  vibration  of  the  peiiduti 


jtn  Eye  Balfi,  to  elear  the  Ei/e/rom  ertrmemit  lHatlers,  and 
,-  to  ansiti  the  Sight:  by  Mr-  .I"HV  Duckett  Ross,  No. 
■"   65i   PriHet)  Street,   Leiceslrr  square.* 


SIR. 


^H 


,  1  have  fre-Efel 
s  geltiiij;  *""■ 


e  been  at  work ; 


plojm 


$E1NG  eiDployed  in  tlie  jtH^lkry  busin 
lijuently  sutli^rEd  grcHttv  from  cMrHiieous  sub 
JDtoiny  fyes,  at  ililfVreiit  time;,  wliile  I  U 
^nd  1  have  witnessed  many  atcidents  of  n  similar  kin 
■  which  have  happened  to  en:imwl- grinders,  turners  in  roetnl, 
•ewelle™,  lapidaries,,  and  other  urtilicftra.  These  eirciiai- 
^tanctra  led  me  to  attempt  Bome  means,  which  would  relieve 
lisfortunes,  and  also  strenntlien  my  own  eyes,  which 
jvere  naturally  weak.     I  have  now  Kuoceedurd  in  inventing 

•  Iwth,  posseHsing  ^11  llieae  adtanta-jes;  ivliich  1  brg£r<baih. 
^ve  to  lay  bi^rori!  thi:  Society  of  Arts  &c.,  nntl  hope  it  tvJU 
^  patronized  by  them. 

The  roaczliine  I  have  Bent  forfca  an  «-legant  ornaini-nt  for 
p  lady's  or  gentleman's  dressing-rpom,  and  lias  been  found 
yery  serviceable  io  ot^,  of  which  1  will  furnish  the  Soc 


Kieij 


In 


yo 


r  mo^t  humble  and  obedient  serran^, 

JOHN  DUCKETT  BOgS. 


b 


SIR, 


"   >  thought  it  might  not  be  improper  to  acquaint  you,  thaf  perommeiJa. 
Wr- Cirpuc  has,  according  to  a  piotniie  he   made  me,  this ''"'"of 'i- 
iday  honoured  my  invention,  by  expressing  his  fullest  satis- 
faetiou  of  it  before  the  Medical  Rea^'d  ;  and  that   aurgeon- 
geoeral  Kr^ate,  and  Mr.  Gillham  ,latt:  chief  surgeon  to  ili« 

I,  p.  Hj3.     Fifteen  euinres  wrn 
Coldstrruu) 
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CdldRtream  rpfciaient.  havf,   in  conBBf)uMC«,  bToured  my 
with  ilir-ir  orilrrii:  utid  I  uni  further  BHsured,  that  there  la 
*    girnl  liop>.>  of  ii>y  invention  being  g«ier»Uy  adojited  for 
Uie  ate  of  the  annv  und  navy. 

I  am,  Sir, 
Your  mokl  olieHipnt  humlile  nervRpt, 
JOHN  DLTCKETT  ROSS, 
Certlflratei  were  received  from    several  ottmr  personi, 
staling,  that  they  con^^iideri'd  M(.    Ko-b  -  invention  for  the 
eyes  calculated  to  prodnre  many  esielleni    ailvantages  to 
the  public,  an'l  likely  to  become  esteu.iveiy  useful. 

Description  of  Mr.  ifoj/»  Ei/e  Bath.  Plate  V,  Bg.  3, 
At  5.  and  6. 
»»eb»lh  ^'?^"  '■  '''"'^  ^''  '■*  ■  peiBi.ective  vie*  »f  the  eye  batfa, 
iibeL  wliich  IS  |ir<'i>erkfd  in  the  Kr>i-iety'§  llejioaitory .  This  ap- 
parntus  iiisu|>|iuilfl  on  -i  [H-dosiul  or  tri|>od.  The  [latb 
p.iit  \-i  reprou-iiled  on  a  larger  scule  in  kL'Ctiun,  tl^.  5>  where 
a  h  represent*  u  ^u-ia  Vf -le),  ivliLch  bax  a.  iicclc  at  the  tower 
£□(1,  Mud  III)  aperture  at  u»  vertex,  as  i*  ithowD  to  thv  jilaii, 
fi^-  f>>  to  fit  the  eye.  The  neck  is  cemented  ipta  a  braM 
tnoe  e  c,  vhich  i>  Hnppjirted,  by  being  biTcwed  into  an  oruar 
meuul  piereof  brass  work  at  t(^e  tu|.  ot  the  pedestal.  This 
tuljc  enctoniH  a  <oLiiiii<>n  pi'<«ter  s\rij>^e,  the  end  of  which 
ia  cemented  into  the  nei'h  of  the  ^Usi>  veisel,  as  the  gectioa 
Sufficiently  explains.  The  handle  e  of  the  aynnge  haa  a 
piece  of  bnisa  strewed  ko  it,  which  ^lidt**  up  and  dqwn,  be- 
tween two  pieces  of  brass  at  h,  in  Ihf  pedestal,  and  a  glass 
dish  i  is  fived  below  the  frame,  to  receive  any  water  whicl) 
may  be  spilled  by  accident.  When  the  instrument  is  used, 
the  ^lasH  vessel  is  to  be  partly  tilled  with  water,  (or  any  other 
'  liquor  with  nhich  the  eye  is  to  be  Bytiuged,)  so  b(  to  covec 
the  orifice  of  the  syringe;  the  patiest  then  places  his  eye 
over  the  aperture  in  tlie  glass  vessel  a  b,  and  suddenly  lifts 
up  the  brass  slider  at  A,  to  which  the  handle  of  the  syringe 
is  (ixed.  so  as  t*  force  the  liquor  contained  in  the  syringe 
liirongh  that  in  the  glass  vessel  into  tlie  eyp;  the  liquor 
Iw»p-raiion  *'''*^*'  covers  the  point  of  the  syringe  takes  off  the  force 
ufwaopiui.  nith  which  the  liquor  would  be  thrown  into  the  ef e,  so  aa 
to  render  the  operation  not  in  the  least  painful. 

A  man: 


OH    TELEOEAPHIC  COHHTJNKATIONS.  II 

A  more  commodious,  though   less  elei>ni>t  form  or  Ihe  *  '°°'*  "• 
•une  apparatus  is  shonn  in  fig.  3.     Ttieayriii^e  a  U  here  iwteieiw 
placed  lisriEODttilly,  iu  point  being  turued  up.     Il  is  tol- ^"■■■>* 
dered  into  a  vesiel  of  japeanHl  tin,  and  the  (tloss  e,  which  it 
here  f;lot)uler,  it  laid  loose  on  the  japanned  vessel  rf,  whith 
contains  the  liquor  that  Gurrounda  the  point  of  the  syringv. 
This  appaiatun,  fig.  3,  is  intended  to  be  placed  on  a  table 
kheo  used. 


t 


On  Tciegrnphie  Cwtrnttnicaiioru,  in  a  Letler/rom  Kict)4K> 
LoTGLL  Eddbwoktu,  Esq.  M,  R.  I.  A. 

To  Mr.  NICHOLSON. 

Xn  the  lecond  volume  of  your  quarto  Journat,  youhavpE>i 
given  H  KUiniuary  of  an  essay  on   telegraphs,   wliieh    1    Lml  trrjiili' in  ih 
published  iu  the  Tfansartlons  of  the  Royo!  Irish  AcuJemy.  ''"''  '""'' 
The  ••asuy   concliidtd  in  these  words,  pa^e  324 :— "  The  Triej-aphit 
thing  ilselt  must  sooner  or  later  prefoil,  fnr  utility  coiivinees  "'"'"  "^'j" 
■nd  governs  mankind;  and   howeier  i'  alleiitiun  or  timidity  c,m<:i««»» 
nay  for  ft  time  imiie^'e  its  proffress,  I  "ill  venlure  to  pre^'""* 
diit,  that  it  will  at  Konie  fi'ture  period  be  ^enei^lly  prac- 
tised,  not  only  in  thi-se   i.-Unds,  but  that  it  will  bcmme  a 
means  oreommunicalion  bet.^een  the  most  disliint  parts  of 
the  world,  wherever  ana  and  scienceB  have  civilized  inoii- 
kind." 

Since  that  lime  I  have  seen  mrinus  irrvpnlions  ditnilMr  to  Variom  inv 
weh  other  for  the  purposes  ol   ttlettraj^hic  rommUniration, '''"'"^^"'" 
■ed  in  parlieiilar  1  have  noli n-d  one  m  <our  last  number,  *'"''°*** 
called  a  honioj^niph.     Now  I  aitually  prartiied  aueh  a  «in- 
trivance  twelve  or  thirteen  years  ago,  and  '  lind  durin>(  last 
month  drawn  up  a  dflniled  view  of  the  scheme  tor  the  puN 
pose  of  recommending  it,  not  for  the  navy,  but  for  the  army, 
I  do  not,  however,  by  uoy  means,  wi-h  lo  Jero^ate  Irom  the 
inerit  or   the   claims    of  the   gallant  officer,   who  serves  hit 
country  with  so  uucb  euet^  betb  of  LmI/  autl  mind,  but 


1 
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|g;2  ON   TEI.EOItAPRtC   COHMVNICATimt. 

to  give  Iiim  ihe  advanlage  of  wW  imich  rxpprinice  Kaa    | 

ne.  Lieut,  Spratt  points  out  iKc lonvtnience of  har*'  | 

1  durk  oliject  behint!  iheiRBii  who  mnke^his  tele^r».' j 

iui{lapenou,  phicaigimlit.    This  observation  shows  me,  t  hut  he  has  limited'  j 

his  project  to  the  com  muni  cat  ion  of  intelligence  to  a  single 

poet  from  the  place  whence  it  is  dispatched.     Now  there'  J 

me  no  bounds,  except  the  ocean,  to  the  distiincei  betireco' I 

but  ni»Tb«      which  intelligence  may  be  conveyed  by  lucii  ulooe,  withouf  j 

cftnvrjedowr  (],p  intervention  of  any  apparatus  but  a  telescope. 

Fur  thin  purpose  the  eignuliuan  niui<t  be  Ugible  both  be-   j 

hiiiil  and  before.  I 

I<ei>«titlaiibp<i      i„  jvir.  Spratt's  arrangement  there  is  a  signal  to  denote, 

t{|n«l»un.     t^t  the  operator  is  understood;  the  beat  m earn  of  aKer-    ] 

doMMd.  taioing  this,  i»  a  repetition  of  ihe  signal  by  the  person  tliat    i 

receives  it :  and  this,  through  a  long  line  of  communicalioni    ' 

gi»es  no  dehiy  escept  at  the  second  Htation.  | 

I  ahull  not  encumber  yoor  Journal  with  any  particular  de-     I 

(jtil  of  tilt;  arrangements,  which  I  had  made  for  thiescbeioe;     | 

they  may  he  varied  ad  infinitum.  ' 

Nobody  but  a  fastidious  critic  will  find  feult  with  the 

gallant  lieutenant    for  calling  his  telegraph  u  homogroph; 

it  Bhould  however  be  called  an  andrograph,  or  homoscribe, 

»r  by  some  English  name. 

Gciwfib.  I  take  this  opportunity  of  observing;,  that  if  generah  of 

ti«lii«t'i?e  le. '"""i"^  ^''""^^  """''^  employ  the  resources  of  art  as  well  as 

lotucesofaiu  those  of  mere  phj'sical  force,  they  would  save  much  time 

and  blood;  they  nould  avoid    much  disappointment  and 

disgrace;  and  whether  they  ultimath-ly  failed  or  succeeded, 

they  would  have  the  satiefaclion  of  knowing,  that  they  had 

neglected  no  reasonable  meanH  of  ensuring  success. 

Your  oliedient  servant, 
RICHARD  LOVELL  EDGEU'ORTH. 


PICKKAL  MOTION   OP  THE   SAKTB* 
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Afto  Theory  of  the  Divnal  MoHim  of  the  Earth  nrndht 
Axu.     In  a  Letter  from  Pro/etsor  WooB. 

To  Mr.  NiCHOLSOV. 

Richmond  Academy,  State  of  yirginiot 
SIR,  *lh  Fei).  181Q. 

X  HE  theory,  of  which  this  circular  letter  gi^-w  you  S 
wry  brief  accounl,  ii  published  in  Enffliah  ;  but  being  de- 
lirouii  of  having  the  opinion  of  several  of  the  matheinatici- 
biis  on  the  continent  of  Europe,  ii9  to  the  (^orrertiiess  of  the 
principle,  I  was  induced  to  write  the  circular  in  the  French 
Jangua){«,  If  it  appear  to  you  to  merit  notice,  some  iccouut 
of  it  in  your  Journal  will  much  oblige, 
«ir. 
Your  obedient  servant, 

JOHN  WOOD. 
SIR. 

I  have  just  published  Jn  this  city  b  woric  entitled,  "  A  New  tl»oir  of 
new  Theorj-  of  the  Diunml  Rotation  of  the  Earth,  demon-  JJI^.'^'S*"!"^ 
strnted  upon  malhematicBl  Priaciplea,  from  the  Properties  E*itli.  siti-ti 
of  the  Cycloid  and  Epicycloid  :  with  hd  Apphcation  of  thi*  •'"" 

Theory  to  the  Enplunation  of  the  various  Phenomena  of 
the  Winds.  Tides,  and  those  stony  and  metallic  Coowetion*, 
which  hare  fallen  from  Heaven  upon  the  Surfuce  of  the 
Ei-rth." 

This  theory  I  have  made  a  pnint  of  communicating  to  all  Pifpr-wlio 
those  nhom  I  consider  eminently  distinguished  for  iheir  "nVL^"";^ 
knowledge  of  the  inuthenmiics.  It  is  f«r  them  to  be  my 
judf-es,  and  to  decide  on  the  wlidity  of  the  principle,  which 
furms  the  bnsis  of  my  work.  In  short,  1  wi*h  lo  know  their 
opinions  for  or  against  me.  Allow  me  therefore,  sir,  to  iro- 
p«tt  to  yoB  ns  concisely  as  iwssible  the  circumstance,  which 
gave  rise  lo  ray  iheor}-,  itiid  to  the  fundameotul  pritic>^le«  it 
Jattodei' 


I 


184  BlUBNAt  Motion  of  the  earth. 

Bciornheroo-      In  thc  begianing  of  iun  su miner  two  j^entletnpit  in  Ricb- 
"  mon<i   laid  u.  (.'ontiiderable  wuger  uii  ilie  follouio^  ijueaiioit : 

"  Dq  Uiv  lu(>  and  buttom  ot*  a  cattnr  curtiuge  whcEl,  wbeit 
iu'ifiuUMi,  niovr  with  ei^iutl  or  iiut-ituul  vuliM^ities  ?" 
Tlkctophia  When  thcqueatioii  tfiulir«t  jiioposed  tome,  I.certainljr 

fv'^^n  ilie"'^  WM  of  Ofiidion,  that  there  could  be  no  ilifftretice  in  the  velo- 
city  of  Buy  point  m  ihv  same  arouioCtTeflce  of  the  wheel : 
but  upon  reBectixg,  thut  every  [loiiit  uf  a  carriage  wheel 
lAoVinj^alonir  B  light  line  tu  n  horizoDtuI  plane  deac'ribes  m 
cytloid,  B  leading  properly  of  which  curse  ih  tur  tin-  ^Delat- 
ing point  to  describe  unequal  area  ii.i  equal  Imies,  I  viat 
coaviui-ed  of  my  errour;  and  perceived,  thai  unj  point  tn 
the  upper  Beniicircle  of  the  wheel  muat  move  with  gre«ter 
velocity  than  the  corresponding  mid  opposite  point  in  the 
under  semicircle. 

ThU  appliu.        Thin  troth  immediately  suggMled  the  application  of  the 

eton'^'ih"""  ■••■'*  principle  to  the  motionuf  the  Earth;  for  it  iaendent. 

^     Eartb.  that  the  molioii  of  any  point  on  the  Earth's  Burfnc«,  with  the 

H  exception  of  tlic  two  poles,  being  compounded  of  two  mo- 

H^  lioui,  B  rotary  motion  round  the  axis  of  the  Earth,  and  n 

^M  progressive  motion  along  the  plane  of  the  ecliptic,  will  also 

^^■^  deacribe  a  curve  of  the  cycloidal ,  or  rather  eplcycloidal  sp»- 

^^r  cies,  possessing  u  similur  property  with  the  common  cycloid 

generated  by  a  carnage  whtel. 

Importintcon.      The  cycloidal  motion  un  the  points  of  the  Earth's  surface 

ducTble^Snm     1>*™S  once  established,  sereml  important  consequences  obvi- 

ihi),  ously  present  t)]L'nis.''ltes.      For    it    is  manifest,  if  every 

point  in  the  same  parallel  of  latitude  vary  its  velocity  in  tc- 

a<  ihe  cpntri     volfing  round  the  axis  oF  the  Earth,  the  centrifugal  force  of 

mSii  '"i"       *''"  P"'"'  •"""  ^'"^  ""'i'  '•  *''"  ''•  "''*"  ^^^  velocity  of  the 

point  is  greatest,  the  centrifugal  force  will  also  be  greatest; 

and  on  the  contrary,  when  the  Velocity  of  the  point  is  least. 

This  iccounit. the  centrifugal    force  will  also  be  least.     This  variation  in 

w.l!l!wkrf"'    ***  centrifugal  force  of  every  point  on  the  Earth's  surfoce, 

A-..  daring-  h  diurnal  rotation,  necessarily  aiTecting  the    fluids 

which  encompsn  the  Earth  :  it   appeared    to  me,   that  the 

phenomena  of  the  tides,  the  trade  winds,  and  several  other 

phenomena  in  nature,  mi g;ht  thereby  be  explained.     On  this 

subject  I  published,  in  the  month  of  May,  several  essays  in 

Ike  Inquirer  and    Virginia  Argus   of  Richmond.     These 

essays 


effsya  hating  received  ihe  approbation  of  many  geiitlfmen 
well  Bcquainlcd  with  llie  tnutlieoiutical  nil  pliy^^cal  liciefice^ 
I  was  induced  to  enter  into  a  farther  inve«lig«tion  ol  the 
effects  uriBing  from  this  principle  of  cycloidal  inolion.  Tlie 
result  of  this  inveaii^utiou  Ip  contained  io  the  wurb  abov^- 
mentioned  :  and  to  give  you  a  genera]  idea  of  the  prJoHples 
•n  which  my  theory  is  founded,  1  shall  recite  those  pro])«>. 
sitiona  of  my  work,  nbich  appear  tv  me  most  imporlaiit. 

Prop.  8,  B.K)k  I.  irthestniicyclold  AaA  bcdesrribed  IW-U  ' 
hv  the  point  A  of  the  circle  A  D  B  E,  Tl.  V,  tig.  7,  tewjl*. 
ii;U  from  B  to  A  ;  and  the  neniicycloid  B  b  fi  be  at  tite  same 
time  deacribed  by  the  opposite  point  of  the  genuraliit^  cir- 
cle; then  the  cycloidal  arcH  A  a  and  B  b,  deK-iilwd  in 
equal  times,  will  be  to  each  other  as  the  chord  At'  of  tLe 
circular  urc  A  F  to  tlie  difl'ercnce  between  llie  diameter  A  B 
of  the  generating  circle  and  the  chord  it  H  of  the  uippl^ 
nient  of  the  tume  arc 

Prop.  g.  The  velocity  of  the  point  A  at  a  is  to  the  vel«-  Piop ^ 
city  of  D  at  b,  a»  v'B  L"to  ^/aXT 

Prop.  12.  If  the  circle  A  D  B  E  move  from  B  to  ^  with  Pn>P-  »• 
two  uuiform  motionit,  a  rotatory  motion  and  a  pii>^reBsive 
motion,  so  that  the  two  opposite  points  A  iind  B  describe 
two  temicycloidul  curves  A  a  ^  and  B  b  B,  and  the  pt»- 
gressive  relocity  be  to  the  rotnry  velocitj-  m  n  to  I  r  then  (he 
Telocity  of  the  point  A  in  any  place,  a,  tvill  be  to  the  velocity 
•f  the  point  Bin  any  place,  b,  as 


K 


/^, 


n"  X 

AC  + AC- 

-AL- 

'       ! 

AC  X  AL- 

-AL- 

— -- 

ICC^A'C- 

2AC+BL— BL* 

In  order  to  apply  thi«  formula  to  the  motion  of  the  Earth* 
I  Biippose  it  to  move  aiong  the  chord  of  an  ellipticnl  arc  erery 
twenly-foul-  houru,  instead  of  the  arc  itself,  over  which  it 
(eally  moves:  and  having  s''"*".  t*'"*  *''«  velocity  of  any 
part  on  the  surface  of  the  globe,  except  at  the  poles  is 
gi«at«st  «t  uooDi  ftnd  leaBt  at  midnight,  I  prove,  that  the 
velocities 


log  itlVTSAl.  HOTIOW   or  Tan   tAVTtt, 

velocities  of  aoy  two  opposite  points  of  the  equator  are  !• 
each  other,  as  '^ 


^  iAL_AL-  r    '  +  jBja:=-BTVT 

DifTentiMcr  From  this  foriuula  I  have  ijeilticec),  that  the  Telocity  at 
sny  point  oF  the  equator  at  noon  ia  to  the  velocity  of  tha 
Nime  point  at  midnight,  na  369O  to  3502,  nrm  t-D53  to  1  *. 
In  like  manner  1  have  found,  that  thL-  velocity  at  1  o'clock 
P.  M.  is  to  the  velocity  at  1  A.  M.  as  248'9  to  241-4,  or  a« 
f03J  to  I. 

I  afterwavd  cftlculiite  the  effeclii  which  this  difference  in 
'two  opposite  point!)  in  the  sume  parallel  of 
latitude  would  produce  on  the  force  of  gravity  ot  the  »ur> 
fiice  of  the  Etirtb,  and  1  find,  that,  onderthe  cqual»r,  bo- 
dies lose  at  noon  a  9375th  of  their  wetglit.     I  tiien  demon. 
■ndconiB-       itrftte,  that  the  effect,  which  this  diflirence  in  the  fr^vity  of 
J^^j,""    ^  bodies  produces  upon  the  malter  and  fluids  on  thcwirface 
of  the  globe  is  3'lfi  times  greater  than  t  the  effect  pvoJucedL 
by  the  attracticin  of  the  moon,  and  137^  times  greater  than 
uiy  effect  produced  by  the  sun. 
AppHutim Id      This  principle  I   have  employed  to  explain  the  tides,  the 
t^'""""^-     trade  winds,  and  the  phenomena  of  fulling  stones  J.     My 
theory  necestanly  leads  into  researcbes  of  too  great  length, 
to  find  a  place  in  this  brief  analysis  :  I  confine  myself  there* 
fore.  Sir,  to  request  your  serious  enamjnation  of  the  princi- 
ple of  cycloidal  motion,  which  I  ascribe  to  every  point  of  the 
surface  of  the  globe,  and  the  effects  which  this  motion  must 
produce  on  bodi<ts  at  iti  suiTdCC.     Your  ideas  on  this  sub- 
ject will  highly  oblige  nie. 


Your  very  obedient,  and  very  humble  servant, 

JOHN  WOOD. 


Be  nnmiii'man  37 1 8  lo  3(JiiJ,  or  as  1-03*  to  1.  C. 

t  II  sliuulil  br  "  3i>l)  tiniM  as  sirent  an,"     C. 

j  Prof.  Wood  Biippusea  llie  KtoncB,  IhnI  fall  from  llie  ntmnrphrre,  to 
br  projected  intu  It  fruiu  vnlcanue^:  niid-lhsil,  a-t  I  lie  point  fruio  »hicfa 
they  are  tliruwn  lias  its  rotgiry  velocity  increased  or  diniinishril, 
while  Ihi' stones  relnin  tliat  iiuprrKSCiJ  on  Ihein  st  thr  time  oftbrir 
projrelion,  tliey  lousl  nmseqiiPnlly  rcii'-h  (he  liwlh  al  a  sitilcr  -jt  Icsi 
diatancc  east  or  west  of  tlie  volcanu.     C. 

Method 


JIETUOS  OF  BECUIIlrS  1  s&ip's  B»H1( 


M'tfiod  of  seeuring  the  Beam*  vf  Ships,  vithoul  wooden 
Xneet  made  of  one  Piece:  by  Mr.  Gehuce  Williams, 
Matter  Carver  at  his  Majesli/'s  Dock  YaTd,  Ckatham*. 


Submit  to  jou,  for  the  inspection  of  the  Society,    the  Adtjnt*) 
owing  particulars  of  my  invention  for  the  better  securing  Jp^^JJ^, 
of  the  beums  of  ships  of  ivar,  Eud  and  We^t   India  ships,  iluii*>  be 
tfnd  all  others  where  strength,  dispatch,  room,  and   cheap- 
ness are  required.     In  this  method  le^s  iron  in  weight,  and 
fener  bolls  are  necessary,  than  in  the  iron  knees  before  in 
,  there  is  also  less  strain   upon  the  bolts,   as   the   block 
underneath  is  morticed  both  iuto  tlic  be^m  and  side  of  the 
^p,  aa  ncll  a*  bolted. 

Upon  this  plnn  the  work  is  all  done  under  the  hand, 
which  is  executed  much  quicker  than  in  tht  former  plan, 
where  (he  work  is  all  done  uver  hand,  and  where  great  nicety 
i»  requisite  in  making  the  bolt-holes  which  pass  throu^ 
both  the  iron  stays.  In  my  metbo4  murb  more  room  is 
nlso  gained  between  decks  for  stowage  nnd  working  ih* 
guns,  and  even  a  p<i|{hule  may  be  made  under  the  beam 
itself. 

I  calculate  the  saving  in  a  74-gui 
to  be  u  follows,  vi7. 


r  East  Indiatman  Suing. 


TM.CiU-in.U.          t.    i.                         £.  ,.  4. 

Copper  bolts,  3     1     3     9  at     I     4  per  li.    •  •  30s  B  O 

Iron,                   2   12                      3(J         percust.--  U5  19  O 

Threemen  and  one  boy'stimcfora  month   •••■    45  17  6 

Timber 50  0  0 

ieS46  17  6 


•  Trwii.  of  theSochif  uf  Arti,  vol.  XXVIl,   p.    Ua.    The  silicr 
mida]  iraa  *aled  to  Mr.  ^YUliuiu  fur  ihis  ioKation- 

The 


■n^^9B9r 


n  of  a  thip'a  sideu 
0  bIiow  the  cadfi  oi^ 


MtTROtt  or  BimatiiA  A  »nr>  Bemi* 

Thp  modeti  I  have  amt  will,  I  trtirt,  dearly  raplaio  t 
ihe  C.f  nmittee  every  circa maUncc,  which  nill  be  thought^ 
necessary. 

I  am.  Sir, 
Yonr  raipeetful  hotnble  Hrvantt 

GEORGE  WILLIAMS 

Dtstriplion  of  Mr.    WiUiaim't   Method  of  fomertiitg  tk4 ' 
Bfams  of  Ship's  Deckt  to  tkeir  Sides,  Plate  VI,  Fig.  Ij  ' 

2,  anrf  3.  ^ 

¥\g.  1  is  a  horizontal  ploo  uF  a  pnrtio 
the  planks  or  the  deck  being  remavedr  to  b1 
two  of  the  benms  A  A,  nhich  extend  i 
B  B  is  the  outaide  pUnking  of  the  ship;  0  C  the 
of  ibe  limbers  or  ribt;  and  to  these  the  beams  A  A  m 
ftiH'eiifd  by  beaten  iron  tri;int;ular  braces  B  a,  slinilsr 
form  to  the  Koidbii  capital  letter  A.  ThesL-  arc  let  into' 
the  beams,  Hnd  attached  there  at  Lhe  anj^le  by  ihr«e  bolts 
pniiR  through  them.  Fin-  3  is  a  front  view  of  only  one 
t-'itm,  where  the  spectator  is  supposed  to  be  lookinj;  to-' 
wards  the  ship's  side;  andfiir.^t»  part 'if  a  cross  section  ofll 
the  vessel's  nde;  the  ssme  letters  arc  used  as  id  the  othe^ 
figures.  By  inspeeliog  these,  it  will  be  seen,  thai  the  eudl' 
of  the  biactr  a  a  are  turned  up  and  bolted  to  the  timber»(  of 
the  ehip's  sidf  by  two  bolts  passinu  through  earh  end,  and 
through  the  timber.H  and  the  outside  plunks;  by  wliicli 
means  the  beams  are  secured  from  Interal  pitotion :  and  ta 
brace  them  in  a  vertical  direction  the  wooden  blcxk  H. 
tig.  3,  is  fitted  in  beneath  them,  and  two  iron  straps  bolted 
on  them  ;  one  end  of  each  of  these  straps  is  Htlarhed  tn  ihe 
deck  beam d  by  the  same  bolts  a^  the  upper  brace  o  «;  iliu 
other  ends  are  liolted  against  the  inside  plaiiking-,  and  an 
oblique  bolt  ii,  ti^.  3,  imsses  through  th.'  middle  of  ea<-b 
strap  and  the  ship's  side;  ///,  fig.  1,  are  thp  small  inter- 
mediate beaiDii,  an'.we'iiig  to  the  jrn-is  ni  ii  floor,  (o  wliieh 
tlie  planks  of  the  deck  aie  spikid  down ;  a.  6g.  1,  re|ire- 
sents  one  of  the  planks,  and  the  dolled  lines  show  the  joints 
of  the  others.  In  lig.  3,  these  plunk),  are  ^honn,  and  Itie 
other  beams  to  make  all  sound  u:u\  firm,  whith  were  re- 
moved In  the  other  figure  to  iihuw  the  braces. 

VII. 


METHOD   OF  bECDBlKQ   CIBRIASE  WUEELt. 


JSfihod  lo  prevent  the  Accidents  which  frequenllif  happen 
Jrom  the  Linchpint  of  Carriaget  breaking  or  coming  oul  i 
by  Mr.  J.  V*aTY,  of  Liverpael,  Coackmakir'. 

SIR, 

Jl EREWITH  you  will  receive  a  niw!H  of  an  «Ie-trepContri,»nM» 
for  public  mnchioes,  intended  to  pt'.i  iil  the  wheel  from  P'"'"'  ■™.' 
EDniHig  on,  II  the  iiiii:h|iiii  shoulo  break,  and  thereby  pre-  ii'ich^m  ol  a 
vent  muny  duiigei-ous  cons^quEni^ea.     When  the  idea  tirat  ""*"'  ^"*' 
fug;geBted  iue|f  to  me,  1  put  it  in  practice  in  a  stage  coach,  out. 
^hich  has  since  run  from  Liverpool  to  Litchfield,  a  Hisianre 
of  eighty-tour  niiles,  six  duys  |)er  week,  for  the  last  bis 
fnanihs.     Inuring  thut  time  eeveral  instances  have  occurred 
in  which  the  linchpins  have  broke  or  come  out,  but  owing 
to   this   contrivance   no   accident  has   ha])peni.'d  therefrom. 
We  almoat  daily  hear  of  itage  coachrs  being  upsel.  which 
piore  l'rei|uently  arises  from  linchpins  breuking  ibun  from 
»ny  other  cause. 

In  oHering  this  model  to  the  Society  of  Arts  &c.  for  their 
inspection,  I  aniicipate  the  pleasure  of  their  tianction,  a>  1 
fAa  furqiiih  iatiifaciory  vouchers  of  its  proved  utility. 


la 


.Sir, 
Voi 


■s,  respectfully, 

J.  VARTY. 


Deseriplion  of  Mr.  Varty's  Linchpin. 
Mr.  "Varty's  contrivance  is  shown  in  fig.  4,  and  5,  Plate  DeicHlKd- 
VI.  Fig.  4  is  a  section  of  the  nave  of  a  carriage  wheel, 
with  the  Hsle-tree  A  A  in  it ;  and  fig.  5  is  a  separate  view 
of  the  axletree.  a,  R<^.  $,  is  the  linchpin  detached;  it  is 
put  through  an  oblong  hole  in  the  a\te  as  nsuul,  but  there 
IS  hkewine  an  additional  linchpin  i,  to  make  it  complete, 
which  is  fixed  in  a  recess  cat  fui  it  in  llie  axle,  aud  turns 
on  a  pin  (as  is  shown  in  the  figure)  into  the  hole  left  by  re- 

•  Treiu.  or  tbt  Soticlr  of  Arl!,  v»I.  XXVII.   p,  us.     Fur  tLii 
i^Tcotioa  the  lilrir  tnadkl  «u  rotift  li  Mr.  Varty. 

moving 


AKAlTttfl  or  BKITtliH  IVB  FOMSIOH  «U.T. 

moving  thff  linchpin  a,  when  the  nbed  ii  to  be  tnVeo  •IT; 
but  if  lilt  linclipin  a  thutiM  accidentally  get  out,  thi«  addu 
uiul  pin  A  would  elfeclually  keep  the  wh«el  on.ositg  hang- 
i[^;  pDutiou  (loci  not  at  all  tend  to  ^hut  tlit  pin  up  into  the 
•sic,  but  the  contrary.  The  contmon  linchpiu  «  i»  put  in 
tJowiiwardi,  and  iti  weight  (Day  alt*  tend  to  Leep  it  in,  an<) 
■ured  in  the  usual  way  by  a  simp,  the  hole*  for  whicti 
nwy  be  seen  lu  the  figures.  The  whole,  when  in  its  place, 
is  shuvD  at  tig.  i. 


■-.J  .'. 


VIII. 

^m  ^»e!ffiit  afueeral  Varirlirs  of  E'Mik  and  Foreign  Salt 
f  Muriate  ofSodaJ,  with  a  ciete  ta  explain  their  tttntxi.  Jttr 
di^rrenl  eeonamitaf  Pitrpoies.  By  William  HciriiY> 
JW.  D.  F.  Ii.  S.  V,  P.  of  the  Lit.  and  Fhil.  Soekljf.  <fni 
fhj/sicia*  lo  the  Infirmar'j  at  Manchester*. 

Sect.  I.     Ceaeral  Obieriviiojit. 

i)dertal(ing  the  seiin  of  experiments,  deccribed  in  the 
fullowing  pagei,  I  had  not  so  much  in  view  the  diseo^ery  of 
novelties  in  science,  as  the  determinatiuu,  by  the  careful  ^ni- 
ptoyment  of  known  proreases,  and  by  the  improvement  oi" 
nethods  of  analysis,  of  a  number  of  facts,  the  establiah- 
iaeut(»f  which  (it  appeared  to  me  probable)  might  have  an 
inHueiice  on  an  impoitunt  bruikch  of  national  revenue  ui4 
industry, 
ptittm  nit  An  opinion  has  for  some  time  past  existed,  and  I  believe 

(OBf+iilT  con-  },g^  ]i,:cn  pretty  teneral  both  in  this  and  other  countries,  to 

ml«r«l of  inte-    ,         ,.       ,  r    d   ■   ■   i         i 

nfK  qmlitf.  the  disadvantage  Qt  mitisli  suit  as  a  preserver  of  antmul 
food  ;  )|nd  a  decided  preference  has  been  };iven  to  the  aalt 
procured  from  Frsiwe,  Spain,  Portugal,  and  other  varni 
climates,  where  it  h  prepared  by  the  spontaneous  cvaporat 
lion  of  bea  water.  In  conformity  with  this  opinion,  large 
•urns  of  money  are  annually  paid  to  foiriyn  nuiions,  for  the 
supply  of  an  urticle,  which  Great  Britain  possesses,  beycntt 


»  PIiilosopliic»]  TiJBsactioniforlBtO,  Tjh  I, 


almost 


ftlmOKt  any  other  country  in  Euro^Je,  the  meanu  of  drawing 
from  her  own  inlerDal  resources.  It  becomes,  thererore,  of 
much  I'on sequence  to  ascertain,  whether  this  preretence  of 
fori^i^n  salt  be  founded  on  accurate esperience,  or  be  merely 
a  inittti;r  of  prejudice;  .and,  in  the  furmer  case,  whether 
any  chemical  diliWretice  can  be  dii^coTered,  that  muy  explaii) 
tlie  Rii|ienoiiiy  of  the  one  to  ilie  other. 

The  comparative  fitness  of  these  varielieti  of  salt  for  the  Tliis of  imoor. 
curing  of  provision,  which  has  been  a  subject  of 
controversy  umon^  the  parties  who  are  interested,  < 
decided,  it  is  obvious,  in  no  other  way,  than  by  a  careful 
examination  of  the  evidence  on  both  tides.     Where  evidence, 
liowever,  is  doubtful,  and  where  there  exists,  as  in  thi^  vme, 
niiich  contrariety  of  testimony,  it  cannot  be  unfair  to  yield 
our  belief  to  thai,  which  best  accords  uith  the  chemical  and 
phyMcAl  qualiiie»  of  the  substances  iti  (juestion.     Again,  if 
salt  of  Biilikti  production  bhoulil  be  proved  to  be  really  in- 
ferior in  chemical  purity  to  foreign  salt,  it  would  be  impor- 
tant to  ascertain,  as  the  basis  of  ail  attempts  toward  its  im- 
provement, in  what,  precisely,  this  inferiority  consists.    It 
>lc,  also,  to  examine  whether  any  dilferencea 


of  chemioul  composition 
home-mude  salt,  which  e 
economical  purposes. 

Such  were  the  considi 
take  an  inquiry,  which  1 
pjst,  u  hit^e  share  of  my 
investigation,   wholly   ui 


ng  the  several  vi 

)  their  variable  iitneaa  for 


s  that,  induced  me  to  under-  ^h.  p«,n, 
occupied,  for  teveral  montha  omiaanQQ 
ire  and  attention.  I  began  the '"''"'***'• 
tinfluenced    by    any  preconceived 
opinion*  on  tht  sulijpct:   and  I  hnd  no  motive  to  seethe 
fiL-t-!  in  any  other  than  their  true  light,  since  I  have  no  per- 
Eonal  interest,  either  directly  or  remotely,  in  the  decision  of 
the  question. 

The  principiil  sources  of  the  salt,  whirli  is  mannfacinred  Sanrcn  of 
in  this  country,  are  rock  salt,  brine  springs,  and  seiiHaler.  Bmiihult 
The  first  material  is  confined  entirely,  and  the  accond  chiefly, 
though  not  wholly,  to  a  particular  district  of  Cheihiie,  Of 
the  extent  and  lioundaries  of  this  district,  the  process  of 
manufxcturp,  and  other  circun)stance»  interesting  to  the 
fninerutogist  as  well  a?  to  the  chemist,  an  ample  and  excel- 
lent history  has  been  giveo  by  Mr.  Henry  Holland,  in  the 
Agricultural 


1 


■VQCMISIHF'?* 

iRiLTBta  or  ■EiTisB  mo  roW^IBK  iAVr. 

Aer«TiItural  Report  of  the  coonty  of  Cli«ter*.  Fre 
Sccoant  I  sfwtl  extuct,  in  order  lo  rviider  tome  parts  of  llii» 
nsnioir  more  iiiielligtbtr.  a  very  brief  suttiocnt  of  thecliu- 
ncH-n*tic  tllfferpnces  of  thu  several  TarietiCB  of  Rnlt,  w  iiicli 
Ktv  pre;>ared  in  Norl'i'vich,  and  its  neiyhboutliootl. 

In  ni&Itlng  the  ttonfd  or  lump  tall,  the  bniit  is  brougM  t»    | 
""Pb  boiling  heat,  nhicL,  in  brine  fully  salurnied,  i»  ^^6°  of 
Filirei'iicii.      This    lemptvature    is  roiiliuut-d   during    llie 
whole  |>rnre*i!- ;  mtdsa  the  evajjoratioii  (jroreeds,  BUtftll  tlukey 
CT7st4ilH  CDnlinne  lo  fonn  theiii^elvrn.  anii  la  fuU  to  llir  but- 
Inn  of  the  boiler.      At  the  end  of  Irom   ei^jhl  to  tut-We 
iMon.  the  greittest  part  of  the  nater  of  soliitioki  i>  ro.jnd  Iv    '; 
br  evHpofBled;  bo  much  only  being  left,  ub  b»rrlj  to  cover    , 
tlirkslt  and  the  bottom  of  the  pun.    Tlir  f,At  is  then  n-- 
■kwed  into  conical  (ciclier  baskets,  trrtmd  barrowi:  nnd* 
•tier  b«in^  welt  draii^ed,  is  dried  in  itines,  when;  it  suatitiu* 
•  lOM  of  aboijl  onebeveath  of  its  wei^jht. 

Oit  the  lii'At  appIicHtioii  of  hcul  to  the  brine,  a  qtiantily 
of  rkrLonutc  of  }iine.  and  aamrlimes  a  little  oxide  of  iron^ 
both  itf  which  hul  bet^ii  held  in  «oli>tion  by  an  exiens  of 
cnrboriiL'  scirt,  are  sepnriited;  and  are  ailx-r  rrmoved  by 
•kiEDiuiiii;,  or  are  uHowed  lo  subbidc  to  the  bottom  of  tho 
pttft.  along  tilth  the  hIc  Gmt  formed,  hih)  with 
phBt»orbm«r;  and  are  Mi'tcrivurd  rukcd  out.  Tliese  two 
^(MBiionaurecalled  c/faWngthc  pan.  Snnie  brines »cartcly 
iwjnire  them  at  att,  and  others  only  occasionally.  The  whole 
•ftl«impuntiee,hoiTever,orc  not  thus  removed;  fcrrapart. 
nlisidtng  to  the  bottom,  forms  a  sohd  incrustation,  termed 
by  (be  workmen  pait-tcaU.  The  portion  of  this,  which  is 
lowest,  ocffuires  so  much  iudiirution  and  adhesioa  to  the 
psD,  that  it  is  nece-j^ary  to  remove  it,  once  eiery  three  or 
foot  weeks,  by  heavy  blows  with  a  pick-axe.  These  sedi-* 
inenis  are  formed,  also,  in  tiiHkin^  the  other  varieties  of 

in  preparing  comiROn  sail,  the  brine  is  first  raised  to  a 
bo'tlin'^  Keat,  with  the  double  lieiv  of  bringm^  it  as  t)iiickly 
OS  iio^sible  lo  the  point  of  saturution,  and  uf  eleariii^  iftruin 
ii^  eurlhy  coatcntH.     Tlie  tires  are  then  sluckened,  and  the 

•  TublUhed  in  loot. 


isiLrsiB  OF  BRiTisa  xyra  fabeion  «alt.  ]^5 

jfenporation  is  carried  on  for  H  hours,  with  the  brine  heuted 
la  l<iO°or  170°  Fuhrenheit.  Theiialt,  thusFornK'd,  isiuqua- 
dfangiilar  pyramid*  or  hoppers,  nhich  ure  dose  and  hard  in 
tlieir  texture.  The  remainder  of  the  proce**  is  timilur  t» 
tlwt  of  making  stoved  salt,  except  ihut,  after  bein^  drained, 
ItiB  carried  imiuedialtly  to  the  siore  bouse,  and  not  alter- 
tard  expuaed  to  heut,  an  operation  conlineil  to  the  atoved 

nil. 

TUk  large  gruinfd  Jlakrij  tall  ii  made  with  an  era pora- Lire-  grjine* 
^u  conducted  al  the  heat  of  130  or  140  degrees.   The  suit  "-'''''  ""^ 
Ihu^  formed  is  lomewhat  harder  than  common  »alt,  and  ap- 
jwoaches  more  nearly  to  the  cubic  sbapct  of  the  crystals  of 
Arariate  of  soda, 

Large  grained  mfitkerg  talt,  is  prepared  from  brine  heated  Largr  gnined 
•nly  to  100"  or  l  lO"  Fahrenheit.     No  pert-eptible  agitation,  ^^''""^ 
therefore,  is  produced  in  the  briue,  and  the  slowneu  of  the 
which  ladts  from  7  or  8  to  10  dayi,  allons  the  mu- 
itiale  of  soda  to  form  in  large,  and  nearly  cubical  cryitab, 

1dom  however  quite  perfect  in  Iheir  shape*. 

For  ordinury  dnmeetic  uses,  atoved  salt  is  perfectly  suAU  V't*  of  iha 
cient.     Common  salt  \»  adapted  to  the  ilriking  and  «eliiug  l^'j^"'* 
of  provision,  which  U  not  intended  for  sea  voyagea  or  «arm 
climates.     For   the  latter  purposes,  the  large  grained  or 
fifhery  salt  is  peculiarly  fitted. 

On  the  eastern  and  weutern  coasts  of  Scotland,  and  espe-  Sfotch  uli 
daily  on  the  sho:ei>  of  the  Frith  of  Fonli,  large  quantities '^''"°  "■*""• 
of  Hilt  are  made  by  the  evaporation  of  «euwater.      In  conae- 
quence  of  the  cheapnt-es  of  fad,  the  process  is  carried  on, 
from  first  to  last,  by  artifinul  heat,  at  a  temperature,  I   be- 
Here,  equal  or  nearly  ao  to  the  boiling  point,  jnd  varying, 
therefore,  according  to  the  concent  rati  cm  of  the  brine.    The 
kind  of  talt,  chiefly  formed  in  Scotland,  approiichee  must 
nearly  to  the  character  of  stovud  miIi.     In  some  places  a^unJaycdt, 
•alt  in  prepared,  termed  Stmdaj/ tail ;   «o  called,  in  conae* 
quence  of  the  lires  being  ^lackeoed  between  Satnr.lay  antl 
Monday,  which  increases  considerably  the  size  of  the  crys* 
tah. 

)  am  indebted  to  Dr.  Thomson  of  Edinbnjigli  (who  gaff  Dr.  1 

■  Cliealiii't  Itcporl,  p.  6S,  &C- 

Yai.  ^XV1.-^DLY,  1810.  O  m« 


»-,  ARALYBIl    ">f  BRITIiH  4HD    FOREICM   lilT. 

ibe  hia  aibiaunce  witb  great  Keal  and  nlacrity)  for  an  oppor- 
tuuity  of  examiuing  upwards  of  twenty  spcciaiMiB  of  Scotch 
Mit,  pre(>ured  by  dilfrrefit  mannluclurert.  That  <!■»- 
tin)^iiib«(l  chcotral,  it  appears  IVom  a  letier  which  he  itd- 
dremed  to  ntt  on  the  subject,  wan  soon!  lime  a\^  eogaEreid  iu 
ckprtimcnU  uu  Cheshire  hIi.  The  pnrtiuulan  lit-  has  lost; 
and  he  retains  ouly  a  general  retolketioo  of  the  facts,  which 
couliniDi,  I  am  happy  to  atutc,  the  accuracy  of  the  results  ' 
t  obtained  by  my  own  operiniftnts. 

Lymtnitte"  At  LymingtoD,  in  Huoipehire,  advantage  is  taken  of  the     , 

"l!^""*'    greater  heat  of  the  ctimate,  to  coaceniratt;  the  seawater  by 

Bpontaneous  evBporatiaa  to  about  oae  sixth  itx  bulk,  bt^fore 

(idmltting  it   iulo  ibe   boilecs.    One  kind  oi' wit  i*  cbietly 

prepared  there,  which  roott  nearly  rcSemblea  in  grnin  the 

»to*e<l  suit  of  Cheiihire.     Tbu  procew  varir*  s  little  iu  apme 

reapfcbi  from  that  which  han  been  already  described.    The 

nattiii  not  iishod  (na  it  is  termed)  out  of  the  boiler,  and 

drained  inba&ketn;  but  the  water  is  entirely  eFsporaicdt 

nnd  the  whole  nTsss  of  salt  taken  out  at  once,  every  eight 

Itoun,  and  removed  into  trough*  with  hole*  in  tde  b6lton>. 

Xhraufjh  theae  it  drains  into  pits  made  wnder  ground. 

which  receive  the  liquor    called   biliem  or  bilttr  liquor. 

Under  the  troughs,  and  in  a  line  with  the  holes,  are  fixed 

upright   stakes,   on  which    a    portion  of    suit,   that    nonid 

otherwise  have  ei>CBped,  crystallizes  and  forms,  iii  the  course 

.     .11.  often  or  twelve  days,  on  each  stake,  a  rbass  of  sixty  or 

Eilt  c»u.         eighty  pounds.     These  tumps  are  called-  salt  cdii:    They 

Lear  the  proportion  to  the  common  salt,  made  from  tha 

tame  brine,  of  I  tun  to  100. 

preuntion  •£     From  the    mother    brine,  or  hitler  liijaor,   which   has 

Huiphateof      drsioed  into  the  pits,  the  sulphate  of  magnesia  is  made 

^^        '        during  the  winter  season,  nlien  the  manufocture  of  sail  in 

■nspetided,  in  consequence  of  the  waot'of  the  temperature, 

required  for  the  spontaneous  evaporation  of  the  tea-water. ' 

'f  he  procMB  i)  a  very  uinpte  one*.     The  bitter  Viquor  from 

the 

,r  ,■  ,-  *  I  am  indebted  (or  an  account  of  ihii  prooeEB,  fa  wtll  as  of  the  na- 

ibud  of  nialiiD^  coidiuod  salt  at  LymiDgton,  to  tbe  liberal  commaaica- 
McB  «f  Cbulea  Si.  Baibc,  Eiq-,  of  that  place,    Ttivugh  aot  atrictlj 

.   ^  ccanecccA 
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tfie  pits  is  boiled  for  some  hours  in  the  prins,  which  are  us^ 
ib  siinamer  to  pfepaie  common  salt;  aod  the  imnuritiesj; 
which  rise  tb  the  surface,  are  rfeimoved  bV  skimmip^ 
During  the  evilporatibii,  a  portion  of  coromdb  salt  s^paratl's ;  ^ ' ' 

and  this,  as  it  is  too  iiiiptir^  for  u^e,  u  reverted  for  th'^  ^ur^ 
pose  of  concentrating  ihe  brine  in  summer.  The  eihiporated 
bitter  liquor  is  then  removed  iiito  wooden  coolers  8C  feet 
long,  5  feet  wide,  and  1  foot  d^ep.  In  ttiese  it  remains 
twenty-four  hours,  during  wKicli  time,  if  the  weather  prove 
clear  and  cold,  the  sulphate  of  magnesia,  or  Epsom  sii\t^ 
Crystallizes  at  the  bottom  of  the  coolers,  in  (quantity  equat 
to  about  on^  eighth  of  the  boiled  liquor.  The  iincrystal- 
lizabte  fluid  Is  then  let  ofT  through  plugh61es  at  the  bof  toni 
of  the  coolers;  aad  the  Epsom  salt,  after  being  draiued  iti 
baskets,  is  deposited  in  the  store-house.  This  is  termed 
iingle  Epsom  salts;  and  aftdt  solution,  and  a  second  crys- 
tallization, it  acquires  the  name  of  double  Epsom  salts, 
t^our  or  five  tuns  of  sulphate  of  magnesia  are  produced 
from  a  quantity  of  brine,  which  has  yielded  100  tiin^  of 
common,  and  1  tun  of  cat  salt. 

On  the  banks  of  the  Mersey,  near  its  junction  with  the  ^^awatcr  satn* 
Irish  Channel,  the  water  of  that  river  before  evaporation  is  [^|^  ^'  *  ^^ 
brought  to  the  state  of  a  saturated  brine,  by  the  addition  of 
rock  salt.  The  advantage  of  this  method  of  proceeding 
will  be  obvious,  when  it  is  stated,  that  lOO  tuns  of  this 
brine  yield  at  least  si3  tuns  of  common  salt,  whereas  frbni 
the  same  quantity  of  seawater,  with  an  equal  expendi- 
ture a^  fuel,  only  2  tuns  17  cwt.  of  salt  can  be  produced*. 

Within  the  few  past  years,  an  attempt  has  been  made  to  ^o^l^  «*""«» 

,  .  for  pr^ituiou* 

apply  rock  salt  itself  to  the  packing  of  provision.     For  this 

connected  with  tlie  subject,  I  give  his  de!M!ription  of  the  mode  of 
making  Epsom  salt,  because  no  correct  statement  of  the  process  has,  I 
believe,  been  hitherto  published.  The  analysis  uf  KCftwa'er,  indeed,  by 
S  justly  distingdished  chemist  (Bergmau),  excludes,  erroneously,  the  Frrour  of 
sulphate  of  magnesia  from  its  com|}Onition ;  and  his  results  have  led  Btfrgfn-4a« 
to  the  opinion,  that,  to  manufacture  this  salt  on  the  large  scale,  requires 
the  addition  either  of  sulphuric  a^td,  or  of  some  sulphate  to  the  bitttr 
liquor.    (Sec  Aikin's  Chemical  Dictionary,  11,  ;iS3.) 

•  Sec  the  Earl  of  DundonaId*i  "  Tfaou^hls  on  tha  Manufacture  and 
Trade  of  Salt."     Looidan,  1785. 

O  9  purpoi« 
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purpose  it  is  crushed  to  the  proper  siie  betneen  iron  ro11er«. 
Th*  trials  which  huve  been  mnde,  I  am  iuforoied,  arc  but 
few,  and  tlie  ntsuhs  hitherto  are  not  perfeotly  known. 
,t(^  Tlieidy  la/l  imported  from  foreign  countries  it  well  known 

lo  be  prepared  by  tbo  spoutaricoua  evapuratioa  of  stsiwaler. 
which,  lor  t!ii>  porpose,  in  coulined  in  shallow  pit»i  aud  ex- 
poMid  to  the  full  iufluence  of  the  sun  and  air.  1  have  na 
addition  to  nuke  to  the  accounts  of  its  manafacture,  which 
hove  already  been  given  by  various  wntera*, 
Koultt  t.r  As  the  restille  of  the  investigation,  which  forms  the  sub- 

tlon,  jfct  of  tUU  memoir)  may  he  acceptable  to  many  persons, 

who  can  scarcely  be  expected  to  take  an  interest  in  a  long 
de(4il  of  analytical  processes,  1  shall  present  in  the  folton- 
ing  section  a  yt-neml  yiew  of  tlie  experiinents,  and  of  the 
.niLlyiM.  conclusions  that  tn|iy  he  deduced  from  them.  In  the  last 
plttce,  in  order  that  other  chemists  niay  be  enabled  to  repeat 
the  analyses  tinder  similar  circum&taaces,  1  ah^tU  dnscribe 
minutely  the  methods  that  were  adopted,  some  of  which  arc 
'  new,  and  others  reduced  to  greater  precision.     It'  however, 

in  the  future  progress  of  science,  it  should  appear,  that  »ay 
«f  these  processes  sre  imperfect,  it  may  still  be  admitted, 
that,  for  all  useful  purposes,  they  afford  a  fair  eamporiton  of 
the  composition  of  the  aeveral  varieties  of  culinary  salt; 
since  the  sources  of  fallacy,  that  may  liereafter  be  discos 
vered,  must  hiive  been  tlie  same  in  every  cuse,  and  have 
produced  in  each  an  errour  of  nearly  the  same  atnount. 

Sbct.  If.     General  Sfatement  of  the  reiuTls  of  the  Expert' 
ments,  ahd  Concluiions  that  may  be  deduced  Jirom  them. 

^1^  A  comparison  of  the  component  parts  of  British  and 
foreign  salts,  and  of  different  varieties  of  British  salt  with 
euch  other,  will  best  be  made  by  au  exumination  nf  the  fol- 
lowing table,  which  comprehends  the  results  of  the  anaUsi* 
ef  equal  weij;htB  of  each  variety. 

•  Encydnp.  M^tkai.  An.  Siilini  (Dm  Muraii  Salans).  Aikin't  Die 
tioiiary  of  ChttmL^lijr,  II,  -ii*.  Walioti's  Cliemistry,  Vol.  11,  p.  59.  It 
ii  neceisaty  to  itfiiiirk,  iKat  x  gi'at  iiro{>oiIlon  of  whai  U  nM  in  Londoa 
at  Iwy  wli  is  L'htiL.Te  large  grained  fislifiy  sail. 

too* 
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Frapnnioa  of        I.     Thr^  tola!  amount  of  impvrilies,   and   the   tjnanlUy  of 
IV^ttiiM.     •  f f al  maria'«  0/ lod/t,  tontuined  in  eacli  variety  oP  comroon 
'         mII,  inaj  be  learned  hy  pii»pectinK  the  last  two  rolumn*  of 
the  taMe.     From  t  hew  1(  appetn,  that  th«  taTe]gn  h«y  «alt 
19  pin»r,  gttiemlly  (ppokinii,  than  8»lt  which  h  prepared  hy 
the  ^pid  «vi>}x>ratioii  (>f  ^eawHit-r;   bi>t  that  U  is  conlunii-    ' 
IiatQd  wrtlt  abottt  three  tlmp«  ihv  iimnunt  of  tmpdritiea  (lis*    I 
cov^btc  in  nn  equd  weiphl  of  the  Ch'abire  targ»-groii>^  S 
•alt^  an{]  with  Siqre  than  nice  tlinsc  that  are  foanfl  iu  th«   , 
flixritf  arid  common  su\l_oT  the  sniue  diislricjt ._  '  I 

>  II.     The  im^lulile  matter  in  tlie  foreign  Mlt,  after  l))«  acr    i 

tion  of  boiling  n-Mtcr,  appi'itnrta  he  chirRy  i^rgillHrrousrarlFi 
coltHiTTil  by  OKid*  of  ironi   awl  ia  probably  (trriwH  iu  p.irt 
froR)  the  pits,  in  which  ihe  sfawiitFT  i^  Ktibtnitted  Ui  erupn-    | 
ration.     We  mitf,  perhaps,  asngn  ihe  Mme  ori^n  t«  the    || 
yery  minute  portion  nf  luntfafsof  limp,  which  it  not  found    ] 
in  tqe  sail  prepuii-il  hy  muporutin^  ^a»«tM  rp  m«tRllic  v(^    . 
teh,  or  ttta  in  Ihi^  mother  ti'^um.,  nr  tir.rrvUallRiiblr  rctidue. 
In  teanBlt  prtptkrcd  by  rapid  cTapirattui),  the  LDsolubU  por-    1 
tion  ii  a  mixture  of  ikrljonaie  of  jrme  wfit^  taKwrntit^  of 
jn»gnfia%.:  |ind  a  fine  ailieiouw  Kund ;  tiid  in  the  salt  prepnr«yl    ] 
fton)  Chenhife  bri'n^  it  i«  alinott  i:nt|rely  oirlonnie  of  litnc.    • 
TlieirrtrftAV  pnrt  of  ihe  1p«is  pure  pitpev  of  roiTi  talt  is   ' 
chiefly  ji  mgrly  faAh,  r'tA  ■ome  kulphat«  of  hme.     The 
quantity  of  this  iraptirity,  dr  it  is  stated  in  the  table,  is  con-~ 
aidefahlv  below  the  aver^ire.^vliiili  in  nn   experiments  has 
varied  from  tO  to  45   parts  in  tooo.     Sume  pjliraate  of  its 
general  proportion,  (vhcn  ascertained  on  a  larfjer  scnle,  may 
be  formed  from  the  faet,  thut  governoient,  in  levying  the 
duli^B,  allows  65lb.  to  the  bushel  of  rock  salt,  instead  of 
5614.,  the  iisiiitl  weight  of  a  bushel  pf  salt. 
lu-  III.     The  earthy  muriates,  and  especially  that  with  base 

of  matfnesla,  abound  moat  in  salt  which  is  preparfd  by  the 
vupid  evaporation  of  iteawftter,  Noif  i^ince  common  salt,  in 
ail  its  forms,  contains,  as  will  nftenvard  appear,  very  little 
water  nf  gryslalUzation,  it  is  probable,  that  the  muriate  of 
ma'^nes-ia,  discovered  by  the  analysis  of  seasait,  is  derived 
entirely  from  that  portion  of  the  i(i>itbpr  liquor,  which  adheres 
to  the  salt  after  being'drained,  and  which  amount^  to  about 
«ue  seventh  of  its  weight.     The  larger  the  size  of  the  grain, 

tte 
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the  less  ts  the  quantity  of  this  solution,  which  the  salt  holds 

euspendi'd;  and  hencr;  the  salt  prepared  at  a  lower  degree 
'of  heat,  bi'lng  in  larger  crystals,  is  Itss  di'bawd  by  the  mag- 
ian  niuriale,  than  the  salt  formed  at  a  lioiJing  tempera- 
'ture.     Tt  is  probuble  also,  thut.  when  the  ^ult  ia  drawn  at 

inlenaU  from  the  hoiler,  the  proportion  of  the  earthy  mu- 
le will  vary  with  the  ptrlod  of  the  evaporatino,  at  wliicti 
s  removed.     For  it  may  readily  be  conceived,  that  as  the 

proportion  oT  the  earthy  muriates  in  any  brine  is  increased 
'ty  the  separation  of  muriate  of  soda,  the  greater  will  be  the 

qnantity  of  these  inuriiites,  which  the  erystal*  of  common 

salt,  formed  in  the  midst  of  the  briue,   will  retain.     It  fol- 

lowB  therefore,  that,  bo  fur  as  the  earthy  muriates  only  are 

concerned,  salt  must  dimioish  in  purity  us  the  process  of 

evaporation  ad  van 

In  the  several  v 

'  «tes  do  not  exceed  oi; 

lliey  are  precisely  [or 

asf^erlai liable)  the  sume  i 

©f  surprise,  when  it  is  co 

CvaporHling  to  dryness  I 


■■itt 


of  Cheshire  salt,  the  earthy  muri-  Chwhirenll. 
e  thousandth  pnit  of  their  weight,  and 
so  nearly  so,  that  thu  difieieoce  is  not 
le  in  nil.  This  will  cease  to  be  matter 
I  considered,  that  the  fslt  ohtaiiied  hv 
•  of  a  portion  of  Cheshiru 
-  trine  does  not  give  more  thnn  5  purts  of  earthy  muriates  in 
.  lOOO.  In  the  entire  salt  of  scanater,  according  tp  Bcrgmaa, 
the  earthy  njurialL-s  form  no  lea*  Lliiip  213  parU  iii  the  same 
'  quantity.  _  ,  '    , 

wording  to  the  proportion  in  which  tlip  eartliy  rouriatfs  Pure  murfate 
«re  present  in  any  kind  of  salt,  ifciil  be  its  power  of  dehijues-      ,™'""'' 

r  nf  iittractinp;  moisture  from  the  atmosphere.    It  is 

not  ei^lirely,  however,  from  the  suits  with  earthy  ba§^,  that 

common  *iilt  derives  tlmqualityi  for  tfle  frtost  tmiKpare^t 

apecimrnsofrock  wll,  which  I  find  to  consist  of  absolutely 

pure  muriate  of  soda,  attract  much,  moistijre  frQqi  iLbuniid 

Btmosphere.  •  „-; 

IV.    The  tulphatt  of  magnesia  and  the 

\  ;:tioth  enter  into  the  composition  of  all  the  i 

'  prepaml  from  ^eawater;  but  the  sulphate  of  hme  uloriC  ia 

I  ,  ■  found  in  Cheshire  salt.   The  (iropoi  tion  of  sulphate  of  mag- 

■  nesia  is  •greatest  in  thai  variety  of  seasalt.  which  has  been 

formed  by  rapid  evaporation.     In  foreigfn  bty  salt,  its  quau- 

r  tit}' ia  *ery  iumgtiificBut.  ■ 

~  From 


tufphalt  of  time  Esnhy  !u1. 
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Sulphau  of  From  the  table  ii  ma;  be  seen,  that  the  proportion  of  «uU 

"'■  phiite  of  lline  is  great«  iu  foreign  bay  sail,  than  in  any  va- 

riety of  Btitisb  salt,  even  than  in  lho»e  wliidi  urc  prepared 
from  senwiiter  with  a  boilinij  hpst.  The  only  eiplanulion 
of  this  fact  that  occurs  to  me  is.  that,  duriii<;  the  rapid 
evaporation  of  »eawalL-r,  «  cuasiderable  part  of  the  culcar*- 
ous  ftilphate  is  precipitat«l  at  un  early  stage  of  the  prowss, 
•nd  is  partly  removed  ia  clearing  the  boiler;  a  procra«,  whicb 
c»n  snircely  be  performed  (luring;  the  formotion  of  liaj  »nlt 
in  pitf.  the  sides  of  which  are  composed  of  moist  cl«j.  The 
rcnmiiider  of  the  selenite,  thus  precipitotird  by  the  rapid 
evaporation  of  aeuwuter,  enters  iulo  the  conilxMitJou  of  th« 
pan>*cule. 
E>m«  tiinili  of  '"  '•'*  cf^ne  of  this  inquiry,  I  was  induced  to  repeat  the 
^differ.  same  etperimeuM  several  times,  on  various  Kpeciisens  of  ti»lt 
bearing;  the  ^auie  cjesij^uutifln  ;  and  was  surprised  to  find, 
that  t}|e  rrguliB  by  no  nieau»  corrcs]>ou(led,  In  one  iiietaiice, 

I  for  txaniple,   fishery  salt  was  found  in  laOO  purta  to  contain 

no  leu  than  16  ptirta  of  suljihute  of  lime;  while  another 
specimen!  noiuinally  thtrsame.  contained  only  1 1{  parts  of 
■clenite  in  the  wine  quSntity;  und  n  (bird  only  5].  At 
lenjjth  it  oecurred  to  me,  tfiat  th»-ae  difTereoces  were  probar 
Wy  offiDg  to  the  circuioatancc  of  the  salt  having  been  taken 
from  the  Iwiter  ut  different  periods  of  the  evaporation,  j 
*  requested,  therefore,  tu  be  furnished  with  specimens  of  salt, 

dr<inu  at  different  slagi's  of  the  process,  from  a  giyen  por- 
tion o(  biine,  etraporuted  in  the  same  boiler.  These  were 
JnbUilted  to  analysis ;  and*  the  ref  ulti  are  ebown  iii  the  fol-r 
owing  table, 

C^mmtn  salt  drawn  from  th«  bpiler,  2 1 
hoiin  after  the  first  application 


beat 

"Salt  tlrawn  4  hours  after  do. 
Salt  drawn  6  hours  after  do. 


Flnt  na^c kiti     Heqcp  it  appears,  that  there  waa  a  gradually  iqcre^Mnij 

"fi^il^'-  P""^  '"  ^  "^'^  ^^°^  sulphate  of  linae,  as  the  proMta  of 

lim^^  evaporation  advanced  ;  t]ie  ^reatfst  part  of  this  earthy  coib* 

pound   beiii^  deposited  at  an  early  stap*  of  the  process. 

Different  specimens  of  the  same  kind  of  salt  may,  there» 

fore,  differ  ia  Ghemicul  purity  as  {itKb  ffom  each  Otfaer,  aa 

fre(R 
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^m  otiiei'  varieties.     But  nlieik  the  impurities,  conUiikcd 

in  a  lolutioii  of  muriate  of  bodo,  ure  of  a  diti'ereiit  «pecieQ 

from  those  of  Clietliire  briite,   uad  coneUt  chiefly  of  tlie 

earthy  muriuti's,  the  urdti  will  be  reversed,  and  the  purest  »ni!1»ate«rtlif 

salt,  ss  I  hitue  alrc'Hil)'  euggeuted,  will  be  that  which  is  first  "'""^'^ 

deposited;  the  cuiit«m)iiiitiau  with  the  muriate  of  lime  or  of 

raajftiesia  continuing  to  iocreaGc,  os  fhc  process  advances  to 

B  conclusion*. 

At  an  early  period  of  the  inquiry  it  appeared  to  tne  pro-  WaierorCTy*. 
bable,  that  llie  liitFercnce*  between  the  several  varieties  of  |     .^^^11^^^^ 
culinary  salt  might  depend,  in  some  degree,  on  their  con-«»l',  ilr>rf»v 
tainiiig  vnriaiile  proiiortions  of  mater  of  crystallization.     It'  '•""^■"w* 
was  fouud,  however,  Ijy  expi=riii>ent,  that  the  proportion  of 
water  in  any  Barietj  of  tommim  salt,  nfier  beint;  dried  at 
ai;*  Fahrenheit,    is  not  much  greater  or  less  than   that 
which  is  conitiiied  in  any  other  vuiety.     Pure  transparent 
rock  salt,  calcined  for  half  tin  hour  in  a  low  red  heat  [—  4' 
or  5'  of  Wedgwood's  pyrom^er],  lost  aboolutdy  nothing  of 
its  weight,     It  is  remvrVable,  also,  that  the  pure  native 
■all,   if  free  from  adyentitious  moisture,   may   be  suddenly 
pnd  strongly  heated,  with  scanTJy  any  of  that  sound  eallt-d 
4eerepitatiov  f,  which  is  produced  by  the  similar  trcntment 
of  all  the  varieties  of  urtificia)  salt.     Even  these  v^rietieit 

■  I  csDDol  on  Kaj  Mhcr  principle  oxplain  llie  consiAcntUe  difflv- 
tncwi,  as  to  the  propnrliun  of  miirUle  of  maKOPJio,  that  wrrc  ^isc*- 
rered  in  the  scrtral  nrietiei  of  Scolrh  i»li,  sent  tn  me  by  Dr.  Thom- 
•on.  Pur  this  nwisn,  in  MSling  the  oiMilrsii  uf  Scotch  salt,  I  hare 
pvrn,  in  the  tahle,  ihst  Tai|il(  wliicb  irn  uuEl  freqinnlll  obtunnl ; 
d  hare  H-itlihcId  the  nuues  uf  the  ntanu^inrera,  brcauie  the  dif- 
ra  probably  in  a  ^eal  mt-iuurc  nccidraliil,  and  not  ibe  re- 
mit of  greslcr  or  Icii  >.kiil  in.iha  prfparatjoa.  Our  epcciiDeD  of  Ly' 
■alt,  which  1  px&fniard,  contained  fully  as  much  inariUe  of 
^nis  ■«  uny  uf  the  Scutch  tamp'p*-  The  tal  lalt  of  that  place, 
',  contrary  Id  my  rxpectatiun,  prinml  lo  poiiseM  a  Tery  cxtroar- 
y  At%Kf  of  purity  i  a  fact  ofwbicb  1  ssllsllcd  inyMlf  by  rit^aled 

r  -^  Drcrrpilatitm  it  occaiiootd  hy  the  Mddcn  oinFprsion  Into  nponr  Decrepitatioiu 
M#  the  wativ  contained  in  call',  nfarn  lU  quniitily  is  in«ufficienl  lu  ef. 
^^*M  the  waltY?  fusion.     It  i«»  properly  pccnliir  to  salli  wliirh  hold 
only  a  vrryimall  proportion  uf  water  in  cnmbinalioa,    ai   murlulc  of 
suls,  aitntc  of  k«d,  and  aalirbate  of  po|a>U 

hoTeretj 


JiirALT9f8  OP  BEiTlsn  AND  FOREIGN  SALf, 

lunrerery  exposed  during  equal  times  to  a  low  red  heat,  do 
not  lose  more  than  from  half  a  gittin  to  three  grains  In  one 
handrcd.  This  comparison  cannot  be  extended  to  the  salt 
prepared  at  a  boiling  temperature  from  seawater;  btfcanic 
the  mariate  of  magnesia,  which  these  varieties  contain,  is 
decomposed  at  a  red  heat,  and  deprived  of  its  acid. 

The  following  table  shows  the  qaantity  of  water  contained 
in  several  kinds  of  salt,  inferred  from  the  loss  which  they 
fustaio  by  ignition  during  equal  times,  after  being  first  dri«d 
at  ^l^\ 

100  parts  of  large  grained  fishery  salt  contain  of  wafer  3 
lUi'watcx.      : »  loQ foreign  bay  suit  (St.  Martin's)    3 

"100 ditto*  •■•• (Oleron)     ....•  o| 

100 ditto  Cfaeiihire  common  salt    ••••••••••  ]  V 

100 -ditto ••••'••  ••stored  salt   0| 


4  '■ 
•    ••    ■ 


.    The  loudness  and  violence  of  the  decrepitation  was,  as 
-:  pearly  as  could  be  judged,  in  the  saine  order,  and  was  most 
^  remarkable  in  the  large  grained  varieties. 
Fh^Mrtioaf  of  .   To  determine  ihe  proportions!  of  real  ranriate  of  soda  in 
gi«aib7oitr:aowOse  varieties -01  artificial  salt  which  are  nearly  free  from 
^^^^^^o         earthy  muriatesv  I  employed  also  the  process  of  decompo* 
aition  by  nitrate  of  silver.     The  following  are  the  quantities 
of  fused  luna  cornea,  obtained  from  100  grains  of  each  of 
three  varieties  dried,  previously  to  solution,  at  the  tempera- 
lure  of  2r2*  Fahrenheit. 

100  gr.  pure  transparent  rock  salfcgave  of  lana  cornea  242 

100  •  •  stoved  salt,  remarkably  pare «•  '239 

100  •  •  fishery  salt,    ditto • •,••••....  237* 

*  Fram  100  gprains  of  pare  artificial  tnuriatc  of  soda,  previously 
lieated  to  redneu.  Dr.  Marcct  has  binre  infonned  qip,  that  he  obtained 
84 I'll  graius  of  fused  luna  roriica.  The  weicfht^s  of  the  precipitates 
thrown  down  in  my  fxpc'rinmits  by  nitrate  of  silrcr  art*  not,  I  am  awarPft 
exactly  those  which  miuht  have  l)e<ii  txiMTlrrt  from  the  table  of  the 
roniparative  proportions  of  watrr  given  in  the  text.  Each  experiment, 
howerer,  was  twice  rt^prated  with  every  prrrantlun  I  couhl  adopt,  und 
Mith  the  same  cesult<i.  That  difTcrent  kinds  of  (ialt  dve  different  pr»- 
portiims  of  hina  rornea,  is  proved  al!M>  by  eonip;kriniC  the  experiment  ©f 
pr.  ^htrcet  with  the  nsuItA  of  Dr.  Black  and  Klaproth,  both  of  whom 
fuuud  ili«  fiisctl  muiiutc  of  silver,  from  lOO  paits  of  ^pmmon  sa^t,  ta 
w.ijh  23:>  griiiis. 


1K4LTST8  OF  BRITtSS  AND  FOBCIOV  •▲!.¥«  £0^ 

.-The  proportion  of  iigredients  in  the  teVeTal  kinds  of  mxx^  Proportiont  of 
riate  of  aoda  (setting  apart  the  ioapuritiea)  appears,  tbere^  ll^mltiercx- 
•fore,  to  be  nearly  the  same  in  all.     And  as  the  very  minaU  cepted,  nearlf 
quantity  of  watSar,  discovertd  by  analysis,  is  not  constant  *^**°**"^***» 
in  the  seversi  Vfrietles,  it  may  be  inferred  to  be  rather  9l1l 
accidental  than  a' necessary  ingredient;  for  in  the  latter  case 
An  invariable  pi^portioti- might  be  expected,'  conformably  to 
^e  important  •law,  establishing  a  tinifbnnity  in  the  pror 
portions  of  chemical  compounds,  which  has  been  explained 
by  Mr.  Dalton,  and  confirmed  by  Drs.  Thomson  and  Vol-  ^ 

)aston. 

What  then,  it  may  be  inquired,  is  the  cause  of  thote  diP*  What  is  xhm 
,ferenccs,  which  are  acknowledged^  on  all  bands,  to  exist  5?ffi^ncc*^of 
ainong  the  several- species  of  muriate  of  soda,  so  fiar  as  r^  quality  ioisU} 
spects  their  fitness  for  eifronomical  purposes  ?    If  I  were  to 
hazard  ao  <^hiou,  on  n  subject  ab6ut  which  there  ratiit 
itill  he  some  ancertainty,  it  would  be,  that  the  ditferences  Notth^che- 
of  ckemicatc0lnpositi(mf  discovered  by  the  preceding  train  "plcalcompoi^ 
of  expenmenti,  in 'i  he  several  varieties  of  ctilinary  salt,  are       ' 
scarcely  sufficient  to  account  for  those  properties,  which  are 
imputed  to  them  on  the  ground  of  experience.    The  staved 
and  ^fishery  salt,  for  example,  though  dififering  kiia  very  tri* 
vial  degree  as  to  the -kind  or  proportion  of  their  ingAdients, 
are  adapted  to  widely  diti'erent  uses.  Thus  the  large  grained 
salt  is  peculiarly  fitted  for  the  packing  of  fish  and  other 
pronsion,  a  purpose  to  which  the  small  gained  salts  are 
much  less  suitable.     Their  difierent  powers  then  of  pre^  but  the  size  of 
serviug  food  must  df^pend  on  some  mechanical  property ;  ^' ^■***** 
and  the  only  obvious  one  iit  the  magnitude  of  the  crystals, 
and  their  degree  of  compactness  and  hardness.    Quickness 
of  solution,  it  is  well  known,  is  pretty  nearly  proportional^ 
all  other  circumstances  being  equal,  to  the  quantity  of  sun- 
face  <*xposed.     And  since  the  surfaces  of  cubes  are  as  the 
squares  of  their  sides,  it  should  follow,  that  a  salt,  the  cry^-    ' 
stals  of  which  are  of  a  given  magnitude,  will  dissolve  four 
times  more  sloivly  than  one,  the  cpbes  of  which  have-  only 
half  the  size^ 

That  kind  of  salt  then  which  possesses  most  eminently  Pnctkatappff- 
the  combined  p;operties  of  hardness,  compactness,  and  per-  ^^*®"* 
fection  of  crystiilSji  will  be  best  adapted  to  the  purpose  of 

packing 
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pttcliins  fi#h  *ad  other  provision;  because  it  will  nttiKm 
pemauviitly  bctweea  the  diflcreut  Invert,  or  trill  he  rcry 
gTwltwUy  ili>M>lrtid  by  the  fluids,  ihat  exuilt  tttrni  the  pro* 
ntiou  1  thus  furiii»tiing  a  »Ion,  but  c«n»t»iit  bupply  of  utM* 
nl(Ml  briiw.  Oil  the  othf  r  hunil,  for  the  purpose  i>f  pr»> 
IMuriMg  the  (lickle,  or  of  ilriking  the  ni«at,  ^hicb  ■•  done 
hj  iinmeriion  in  b  i^lurated  solution  of  salt,  the  smallvr 
grained  varieties  nniwer  e<fu>illy  well ;  or,  on  ftccftuiit  of 
thair  grwiUr  wlubtlil;',  c n-n  better. 
Upxf'v  With  the  limdnew  or  strong  asj^rejtation  of  the  sererd 
varieties  tif  unit,  it  seemed  to  me  not  improbable,  thut  tbwff 
apvrific  gmvity  might,  in  soiqe  degree,  be  cAnitected.  The 
exact  detenuinatioi)  of  this  propeKy  in  ratine  lub^nflci  is, 
kowevef)  «  probleni  of  considerable  ditficulty,  as  wiU  ruS-. 
icirutly  sppeur  from  the  various  resultii  nliirh  hare  bees 
Ipren,  with  respi-ct  to  the  ttame  Baits,  by  ditferent  experi* 
tneiitahbta.  Thus  Miiaelienbro^k  make^  iIk  tpeeific  gmTitjr 
tS  RTtilieial  mnritte  of  soda  to  vary  from  It|l8  to  3148,  th» 
nran  of  which  tK9fl33.  Sir  [Hanc  Neu-tua  sWea  it  at«l4S, 
•nd  Ua!weafr«ts  at  '2^00  *.  AH  that  «ii«  oerewary  for  vtj 
liurpoK  «M  an  •pproiiiinitlivn  to  the  truth ;  an^  the  intro- 
ducttMi  of  a  sntDll  errour  coiiM  be  of  no  tni|iortance,  pro*  ' 
Tided  it  were  the  wtiae  in  every  case,  since  ihe  coinparisMi  ' 
ITQuldttill  llnid  ^oo<l. 
m^  ^l_  TbespeciRc  grarity  vf  rock  aatt  Hicre  can  be  tittle  dtft^ 

CvAtj  in  determining  with  preciHtoa,     A  piece  of  thia  salt*, 
df  such  perfect  transparency,  thgt  I  had  reserved  it  as  ft 
cabinet  specimen,  weighed  in  the  air  £13  grains,  and  lost, 
irben weit-hed  in  nicohoi,  194  grains.      Thealcohol,  at  the 
4eniper«ti)Te  of  56*  Fiuireiiheit,  had  the  spefsifip  gnwity  of 
SSe.  and  hence  that  of  the  salt  may  be  estiutated  at  3170, 
-Aoother  fpectmeu  coDsiderafaty  le»>s  pure,  and  mare  ep- 
ItHMching  to  a  fibrous  fractuve,  had  the  apcci£c  grayity  of 
C'13S  oatf, 
BfoarorascCT.      For  ascertaining  theapecific  gravities  of>artiflci&1  varietiea 
Sfo'g^itl'*  of  *'^  "'''^'  1  "^^  "  "^'7  w™!'!^  contrivance.     Jt  cttnsist^  of  i( 
jli&cent  tindi  glass  globe  about  3J  inches  diameter,  having  d  gteia  «( 

'  •  AmialcK  dc  Cltimii',  vol.  XWIII,  p.  ix 
f  Fi>Latc4  ni^  (Bit  of  JuDesui).  Stc;bia;^m(g;«)of]r,  ftJ,  U.p.  i(t. 
necH 
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nerk  10  inches  long.  Sixteen  cubic  inches  of  water  [etch 
tS'2^  grains  at  tiO*  Fahrenheit)  lilkd  the  nho)«  o(  the  gbbr, 
and  about  half  ud  inch  of  the  lower  part  of  the  neck ;  and 
from  the  line  where  the  water  stood  in  the  instrument,  it 
iva:<  accumtely  (jraduated  upwards  into  hundredth  parts  of 
«  cubi<»J  inch.  Into  this  vessel  1  poured  exactly  sixteoi 
cubic  inches  of  a  perfectly  saturated  solution  of  comoion 
jialt;  and  then  added  400  grains  of  tbe  salt  under eKaniia*> 
tion,  washing  down  the  particles  that  adhered  to  the  neck 
by  a  portion  of  the  liquid,  which  bad  bfen  previously  taketi 
«ut  of  iht;  globe  for  the  purpose.  Ax  much  as  poiMible  of 
the  air  which  adhered  to  the  salt  was  dislodged  by  agitation  j 
and  the  increase  of  bulk  was  then  observed. 

Care  was  taken,  that  the  salts  were  all  of  equal  teinper»- 
ture  and  dryness,  and  that  no  change  of  tenipcrature  )iap- 
fi£iit:d  during  the  experintcnt. 

{■400  |.r,i„.  rflh,  to.  pare  kind  otrock  S".'!^*'  "I^"'',;'  J^'""*' 

^      salt,  broken  down  into  amall  trag-  gi»v.w»» 

ments,  filled  the  space  of 75  sua 

400  gmins  of  Htoved  salt 7*  9i  IS 

400    do.     (another  sumple) 76  9084 

,400     do.     cotninonsalt 76  .      2084 

400  large  grained  ti^hery  suit 83  1909 

400     du.     (another  snmple) 83  igog 

St.  Ube's 82  1932 

If  the  above  mode  of  determination  at  all  approach  to 
porrectneas,  it  would  appear,  that  the  specilic  gravity  of 
>ck  salt  i«  diminished,  by  being  broken  into  small  frag- 
ments, from  2195  to  2112,  probably  in  consequence  of  tlie 
quantity  of  air  which  the  fnigmeiiis  envelope,  and  which 
cannot  be  entirely  separated  by  agitalioo.  From  the  nura> 
bera  given  in  tlie  last  column,  it  i^  evident,  that  the  smaller 
grained  salts  ore  specilicuUy  heavier  than  those  which  are 
comjwsed  of  larger  and  more  perfect  crystals.  A  diH'ereoce 
of  only  one  or  two  hundredth  parts  of  a  cubic  inch  is  per- 
haps entitled,  tn  a  procees  of  this  kind,  to  liUle  reliance; 
and  I  do  not  therefore  rej^rd  it  iis  indicKliij|;  any  material 
diflVrence  in  the  specifie  gravity  of  the  first  four,  or  lust 

•  Diflilieil  aixtt  ut  1000  Ix-ing  laLeo  at  ihe  siai]ilu4. 

three 
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three  salts  submitted  to  experimeDt.  But  when  (he  difer^^ 
ence  amounts  to  eight  hundredths,  as  between  the  small  and 
large  {^rained  salt,  it  may  safely  be  imputed  to  an  inferior 
Specific*  gravity  in  that  species,  ^hich  occupies  so  much 
greater  a  proportional  bulk*. 
BrHiih  salt  at  The  last  serits  of  experiments  protes  decisively,  that  in 
least  equal  to  jm  innportant  quality  (viz.  that  of  specific  gravity),  which* 
is  probably  connected  with  the  mechanical  property  of  hard- 
ness and  com[)actness  of  crystals,  little  or  no  difference  is 
discoverable  between  the  large  grained  salt  of  British,  and 
that  of  foreign  manufacture.  If  no  superiority,  then,  be 
claimed  for  British  salt  as  applicable  to  economical  purw 
poses,  on  account  of  the  grt* ater  degpree  of  chemical  purity 
which  unquestionably  belongs  to  it,  it  may  safely,  I  believe, 
be  asserted,  that  the  larger  grained  varieties  are»  as  to  their 
mechanical  properties,  fully  equal  to  the  foreign  bay  salt. 
V  And  the  period,  it  may  be  hoped,  is  not  far  distant,  when  a 

prejudice  (for  such,  from  the  result  of  this  investigation,  it 
appears  to  be)  will  be  done  away,  which  has  long  proved 
injurious  to  the  interests  and  prosperity  of  an  important 
branch  of  British  manufacture. 

(To  he  concluded  in  our  next, J 
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On  the  Proportions  of  the  Elements  of  some  CombinationSf 
particular^  of  the  Alkaline  Carbonates  and  Subcarbonates ! 
by  Mr.  J.  E.  BERARDf. 

Component  JL  HE  accurate  ileterminntion  of  the  component  parts 

Jhouldbeao*    ^^  ^^l>"t:  su^^j^i^wces  is  of  the  more  importance,  because  it 

•  Mr.  Hasscnfiatz  Rceras  to  havr  suspcrlrd,  that  a  (lifiVrrnce  in  the 
specific  pravity  of  ilie  same  salt  may  be  occasioned  by  a  variation  in 
its  mode  of  crystallization.  Dc  la  Pesanltur  spt'cijit^uc  da  Sels,  Ann. 
do  Chim.  XXVIII,  p.  17. 

t  Abstracted  from  Ann.  de  Chimic,Tol.  LXXI,  p.  41. 

is 
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18  employed  as  the  basis  of  other  chemical  analyses.  Ber-  cmtdf 
thollet,  who  has  sought  to  dstermiDe  some  of  these  in  his 
late  papers,  was  desirous,  that  they  should  be  carried  to  the 
highest  degree  of  accuracy ;  aud  invited  «€,  to  resntne  th« 
subject,  reiterating  the  experiments,,  ^varjring  the  methods, 
and  taking  the  greatest  care  to  avoid  every  source  of  ervour. 
This  I  have  endeavoured  to  do,  and  at  the  same  time  I  ex- 
tended my  observations  to  a  greater  number  of  compounds. 

**  As  these  determinations  depend  particularly  on  the  a^ 
curacy  of  the  weights,  1  think  it  necessary  to  say,  that  I  al- 
ways used  a  balance  made'by  Fortin,  which,  when  loaded 
with  a  kilogramme  [3}lbs.  nearly],  is  sensible  to  a  miilU 
gramme  [0*01544  of  a  grain,  or  one  millionth  of  the  load]/* 

After  this  introduction,  Mr.  Berard,  in  a  pretty  long  pa«. 
per,  gives  the  detail  of  his  experiments;  but  as  these  would 
occupy  much  room  to  little  purpose,  I  shall  pass  them  over, 
merely  giving  the  tabulated  results,  with  which  he  concludes. 


Saltu 


Muriate  of  potash  ------ 

■■  of  soda  ------- 

Sulphate  of  barytes  -   -  -  -   - 

of  potash    -  -   -   -  - 

— __  of  soda   -   -  ^  -  -  - 
iNitrate  of  potash  ------ 

Carbonate  of  potash  ----- 

—  of  soda  ------ 

Subcarbonate  of  potash    -  -   - 
—  of  soda   -  -  -  - 


Base. 


€6-66 
57*00 
()7'70 
57-24 
47*2"2 
48*64 
53-81 
44*38 
70-21 
(>2-53 


Acid* 


33-34 
43-00 
32*30 
42.76 
52-78 
51-36 
46-19 

29*97 
37*47 


Total, 


lOO* 
100 

loot 

100 

100 

100 

lOOj 

100 

100 

100 


Table  of 


*  Observations  on  the  Proportions  of  the  Elements  of  Compouadf, 
Mem.  d'Arcueil,  fo\  11« 

t  Ibid. 

►I  1  suppose  the  carbonate  of  potash,  as  well  as  the  other  salts,  to  beto- 
laHy  d'*prived  of  wa;ffr. 
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On  Ckndcti  Prmtpigt  and  poriicK^rfy  mi  iht  Ptogrtnpf 
ikis  Aft  im  Gemna^:  hp  Mr.  Marcbl  ob  Ssbebs^  /n* 
^p^etQf  rf  Ant,  SHinc^i,  amI  itfiliii(/»€liif0^. 

Viennai  October  the  l7fA»  I8O9. 

fato9  of  tb«  X  IlE  art  af  printing  from  ttone,  koowa  ia  Gentiany  by 
tbe  o»me  of  cAMiwcAe  druckerey^  **  chemical  priDting,'* 
originated  10  Gennany;  whence  it  spread  first  into  £og^ 
landt  then  into  Italy,  and  lately  into  France.  It  war  in- 
vented by  Aloys  Senefelter,  who  was  bom  at  Fragoe»  in  Bo-^ 
beniia.  Nine  years  ago  he  obtained  of  the  king«  formerly 
elector  of  Bavaria,  an  exclusive  patent  for  its  use  for  thirteen 
years;  but  he  afterward  sold  the  right  to  bis  brothers.  Some 
time  after  Senefelter  sold  his  right  also  to  Mr.  Andrew  von 
Offenbach,  who  at  present  exercises  the  art  in  England.  In 
*  180^2  he  came  to  Vienna«  to  solicit  a  patent,  and  in  \W^  ha 

•obtained  one  from  the  emperor  of  Austria  for  ten  years. 
Changing  his  mind,  he  parted  with  this  patent  to  Messrs. 
Steiner  and  Krasnitzki,  returned  to  Bavaria,  and  set  up  a 
chemical  priuting  office  at  Munich  in  partnership  with  some 
other  persons.  Messrs.  Steiner  and  Krasnitzki  still  continue 
the  business  at  Vienna,  under  the  patronage  of  the  coub- 
•ellor  of  regency  Startl  von  Luchsenstein,  who  is  a  sealous 
promoter  of  every  useful  undertaking. 

At  the  chemical  printing  office  at  Munich  the  art  has  at« 
tained  the  greatest  perfection,  that  of  Stutgard  apparently 
being  of  much  less  importance.  Mr.  Chauvron  was  the 
first  who  obtained  a  patent  in  France  for  printing  or  en« 
graving  on  stone,  and  ^Mr.  Guyot-Desmarets  did  not  at-* 
tempt  it  till  after  hiin. 

The  processes  employed  are  simple,  but  as  only  a  brief 
account  of  them  has  yet  been  given,  it   may  be  of  use  at 
least  to  make  known  tho^e  followed  in  Germany. 
Three diflTcient      In  the  chemical  i>riiiting  office  at  Vienna  three  different 

♦  Abiidged  from  ihe  Annalts  dc  Chim.,  vol.  LXXII,  p.  202. 

inetboJa 
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K^thods  are  etn{>loyeil ;  bat  llmt  termed  in  relief  is  mmt 
fic<iueiitly  used.      This  Is  the  general  mode  at'  piiutiug 

The  second  inelliod  is  the  sunk.  Tliis  ii  preferred  Tor 
prints. 

The  third  method  is  the  Sal.  or  neither  raised  nor  eunk. 
Thia  ii  useful  fi>r  imiluuitg  drawing,  puriiculurly  where  the 
imjiression  is  intended  lo  resemble  cnij'ons. 

For  prijilin);  or  eutfruviiig  in  this  method  a  block  of  mar-  Tlirttene 
ble  \a  eai|>1uyed(  or  any  other  cakareoue  Uone,  tlnit  ii  easily 
corroded,  am)  nill  tuke  a  fpad  polish.  It  ohould  be  two 
inches  or  two  inches  uiid  half  thick,  and  of  a  size  propor- 
tioned to  the  purjiose  for  which  it  i*  intended.  A  clue  tcx-* 
ture  IB  considered  in  advautugeoui. 

When  the  none  is  uell  polished  and  dry,  the  fitatslep  ii  Proem <l» 
to  trace  the  drawing,  noie?,  or  letters,  to  be  printed,  with  a  ""''*^- 
pencil.     The  Ul-m^ii  is  not  very  conspicuous,  but  it  ia  ren- 
dered so  by   passing  over   the   strokes  of  the  peiieil  a  parti* 
culurink.of  wliicha  great  secret  is  made.     This  iukis  made 
«r  u  saliition  of  lac  In   potash,  which  it  roluured  with  the  ;.:; 

soot  from  burning  wax.  This  appears  to  be  the  most 
fuitable  black  hv  the  purpose.  When  the  deoi^ii  hut  been 
gone  over  with  this  ink,  it  is  left  to  dry,  which  commonly 
tHkes  about  two  hours;  but  this  depends  much  on  the  tem- 
perature and  dryness  of  the  ain 

'  Afte^  the  ink  is  dry,  nitric  acid,  more  or  less  dibiled  «c< 
t  Cdrding   to  the  degree  of  relief  desired,  is   poured   en   the 
[  ftUiue :  Odd  corrode*  every  purl  of  it,  except  where  defended 
by  the  resinous  ink. 

The  block  being  washed  with  watet,  dn  ink  similar  to  ihiit  MoiepI 
I  fcnminonly  u-ed  for  printing  is  dibtrlbuled  uver  it  by  meum  P'^"'!"!- 
lt*f  printers  balls,  a  sheet  of  [laper  disposed  on  a  frame  it 
fjlid  on  it,  and  this  is  ptessnl  down  by  meant  of  a  copper 
Ly^ler,  t>r  capper  pre».     The   beuuly  of  the  impre3:>]Dn  will 
EGPuardy  dejiend  on  thxt  of  the  design.     These  copper 
I  ple«»e*ite*ei7  inufiiiously  construcred   in  Germun,v>  and 
»ily  ivnrked.     Their  "eight  is  proportional  to  the  method 
of  priiitinif  used. 

When  the  desired  number  ifimpressioiu  it  taken  oS*,  And  Thoionen 
the  work   s  ■  "t  i  'ended  m  l"^  usedany   morei  the  ^lone  it  '''"'*    "' 
Vot.  XXVI.— JifLT.  1810.  P  polished"  '"*" 
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Application* 
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poltslied  anew ;  and  thus  it  may  be  made  to  serve  for  ihirtf 
or  forty  different  works. 

The  sunk,  or  chalk  method  differs  from  that  termed  in  re- 
lief  only  in  haTinsr  the  stone  murh  more*  corroded  by  the 
nitric  acid.  This  is  chiefly  employed  for  prints,  and  has  the 
advantage  of  remedying  that  uniformity  of  tint,  which  is 
common  to  prints  from  the  chemical  press.  It  is  natural, 
that  the  higher  parts  should  tuke  less  of  the  ink,  and  the 
lower  parts  mora,  to  that  tbe  impresbion  has  less  monotony ; 
a  defect  hitherto  seemingly  inherent  iu  this  mode  of  printing. 
For  this  method  too  the  rollers  most  be  stronger  and  heavier. 

As  this  method  is  more  expensive,  it  is  given  op :  yet  for 
prints,  where  some  degree  of  effect  is  required,  and  more 
clearness,  it  is  to  be  preferred.  In  this  method  nearly  pure 
nitric  acid  is  employed.  Indeed  when  the  art  was  first  in- 
vented, pure  nitric  acid  was  always  used;  but  soon  after^  to 
save  expense,  it  was  dilated  with  water;  and  since  that  it 
haa  beeii  employed  more  or  less  diluted,  according  to  the 
effect  wished  to  be  produced  on  the  stone. 

For  the  method  in  relief,  as  it  is  called,  mtric  add  with 
half  water  is  used. 

In  the  flat  method  less  nitric  aeid  is  used.  It  it  liot  to  be 
supposed,  that  the  surface  is  quite  plain  in  this  way ;  but  the 
lines  are  very  little  raised,  so  that  they  can  scarcely  be  per- 
clfived  to  stand  above  the  ground  but  by  the  finger. 

The  works  executed  in  stone  are ;  1,  imitations  of  wood 
cuts:  ti  imitations  of  engrarings  in  the  dotted  manner:  3, 
drawings:  4,  music:  5,  all  kinds  of  writing:  ^  laaps;  7, 
copperplates. 

The  ad^ntagea  of  this  method  are,  that  it  has  a  peculiar 
character,  which  cannot  be  represented  by  any  other  mode, 
while  it  gives  a  tolerable  imitation  of  other  methods;  and 
still  more  the  celerity,  with  vih\ch  it  can  be  executed.  A 
subject,  that  an  artiiit  could  not  finish  iu  five  or  six  days  on 
copper,  may  be  engraved  on  stone  in  one  or  two.  While  a 
copperplate  printer  is  taking  off  six  or  seven  hundred  im- 
pressions, two  thousand  may  be  printed  in  this  way.  A  cop- 
perplate will  scarcely  give  a  thousand  good  imprett'sions,  while 
in  this  way  several  thouvands  may  be  taken  off*,  and  the  last 
be  as  perfect  as  the  first.    Thirty  thousand  have  been  taken 

off 


kW«¥  t^rstiWc  >ioM  itoufc.  in 

t  one  dnigi)  at  Vipiiuii,  and  the  last  wub  bs  tieaiitiful  as 
.  TtiU  la  jiileiKlvd  tu  be  tarried  still  fjrtlier,  for  ihe 
W^'Onrpase  of  jjrintinj^  bank  notes.  The  most  eK).>ert  music  Bank  nptab 
W  ^togruver  cud  scarcely  f  vfcnte  fuuf  pages  of  music  on  pew- 
I  Wt  iu  a  day.  but  the  engraver  on  stoae  can  finiah  twice  oa 
I  %iich  in  that  time. 

i*' To  enter  into  the  particuUre  would  take  up  too  nnict  Ch.niuie*. 
,  but  e^ippricDce  has  ehuwa,  that  thit  mode  utk-es  two 
«  of  the  expense  of  rngrariii)^  ou  copper  or  pewt«r. 
'  Afler  having  rnentiooed  the  udvunta^ea  of  printing  from  Dutdtuitagc*, 
:  in  Jull  to  point  out  lis  disudviiiitiigeg.      Thc«e  are, 
e  difficulty  of  giving  that  diversity  of  tone,  which  is  ad- 
mired in  engravings.     Thus  for  instance,  the  liiiefll  prints  BcntiieciniMh' 
that  this  art  has  yet  produced  are  unquestionahly  those,  ihat 
huve    been    executed   at    Munich*    From    those    celebrated 
drawingt,   nbich   from  a  whim,  in  which  painters  are  apt 
enou^    to  indulge,    Albert    Durer  made  in   o  pruyerbuok. 
These  printiiiire  executed  »ith  spirit,  and  the  stroke  is  fre- 
qiiently  clean;  but  it  is  muflirni,  so  that  the  print  ii  ^oine- 
wlist  gray  and  naoitotunous.     Ihe  difference  is  still  better 
perceived,  ou  cufopariiig  these  priuts  with  those  etched  bjr 
the  different  masiers  themselvea. 

The  same  iut:onveni«ace  is  found  in  Inuiic,  the  uniformity 
that  prevails  rendering  (he  music  less  easy  tu  read. 

We  must  not  too  hastily  conclude  however,  that  this  new  .        . ^. 

Krt  It  not  important ;  we  should  endeavour  to  nnd  menus  ot  to  b*  auemew 

remedying  the  iDconTCnienCea,  thut  appr-ar  to  arise  from  the     ■ 

mode  employed.     If  such   means  be  discuwred,  whid)  ws 

may  hope  from  experience  tliowinif ,  that  the  manner  of  ap" 

plying  the  acid  and  of  drawing  opoii  ihe  stone  are  the  pointa 

most  important  to  improve,  this  mode  of  pnnling  will  enm- 

Liine  u  saving  both  of  time  ni.d  m^pense.      Tne  k'v"  num' 

ber  of  copies  too,  that  nay  be  taken  off,  is  Dot  one  of  i:« 

leaft  advantages. 

It  remains  now  to  notice  the  differencM,  That  appear  to  Diff*ter.c«i  i» 
Otist  in  the  eheoiical  printing  offices  of  dirierent  cities.      At  "^'5^°' 
Milan  K  little  uitnc  actd  i«  poured   over  the  stone,  •■  at 

■  Albrcclit  Dutrn  Chriitlicb  nftholoflichc  RandMkhnungui.  SirL;r- 
ncr,  Munich,  180S.    Diffarant  likki  hi*e  baen  uKdfsi  piinu,  u  DUsk, 
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VienDa:  hut  it  is  said,  that  they  cannot  take  off^borede 
tiundred  impressions.  This  must  be  owing  to  the  natare  of 
the  stone  employed,  which  is  procured  from  V^erona. 
adboiodc.  Chauvron,  the  first  who  set  up  a  chemical  printing  office 
at  Paris,  after  having  traced  the  design  on  stone  with  a  reii- 
noasiuk,  merely  wets  it  with  water,  and  wipes^off  thewat^ 
from  the  design.  Printing  ink  is  then  applied  by  beating 
in  the  common  way  with  balls;  and,  as  this  does  pot  adhere 
to  the  wet  stone,  the  resinous  strokes  only  produce  an  im* 
pression.  Chauvron  is  said  to  ha?e  printed  a  great  deal  of 
music  in  this  way. 
UmoI  nitrlB  ^^  must  observe,  that,  where  nitric  acid  is  not  used^ 
the  prints  will  never  be  so  fine,  and  so  many  impressions 
cannot  be  taken  off.  The  use  of  nitric  acid  therefore  can- 
not be  too  strongly  recommended. 


XI. 

CbtervMtiomi  on  Dr.  Bo8Tock*s  Remarks  mpm  Meiemvlogyp 

bif  Luke  Howard,  Esq. 

To  WILLIAM  NICHOLSON. 
RssPBCTED  Friend. 

Natural  hiit6-  -^T  is  about  eight  years  since  I  brought  forward  an  essay 
ry  and  nomen.  containing  the  Natural  History  of  the  Clouds,  with  a  no- 
clouds,  menclature  formed  chiefly   from   their  visible    structure. 
This  work,  imperfect  as  it  was,  met  with  a  favourable  recep* 
tion.     In  the  Annual  Review  for.  1804»  Dr.   Bostcibk  be- 
stowed upon  it  a  pr«rtty  Iods^  critique,  ou  the  whcrfe  fiivoor- 
able  to  the  adoption  of  the  nomenclature,  but  which  he  seema 
to  have  since  forgotten.     He  now  says,  **  1  am  not  unaware, 
that  a  scientific   nomenclature  for  the  uppearuuce  of  the 
Nomenclature  ^'o"<^^  ^^^**  been  attempted  by  Mr.  Howard,  but  I  hope  I 
objected  to.       shall  not  be  accused  of  presumption,  if  I  give  it  as  iiiy  opi- 
nion, that  his  set  of  names  is  much  too  con6oed  to  be  of 
any  great  use,  and  that  the  hypothe^ib  uu  which  he  proceeds 
is  not  entirely  correct.'* 

There 
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"*riiere  was  surely  no  on-ailon  to  deprecate  ctmiir*.     XaTKittipetot 
^mman  wiih  the  wtiole  [luUic,  Dr.  B.  he*  just  the  same ""''"'*' 
Bberty  to  reiect  the  noini-'ncUtiire,  which  1  had  toiirnpofeit ; 
■i)d  from  the  care  with  which  he  nvoids  usiiif;  asitigle  term  of 
.     ,  intends  to  nvail  hiiDBelf  of  this.    Should 

R  prove,  that  it  is  to  make  nar  ullimatfly  for  8oniethii)|^  of 
tU  0*11.  1  hope  to  pntertaln  his  attemiit  with  ihe  impartl- 
^ly  which  iIieiiitereHls  of  science  require.  In  the  mean 
^me  I  may  be  allowetl  to  nay  something  ia  behalf  of  my 
■TitecQ,  which  I  shall  do  the  more  readily,  as  it  will  giie 
$t)  opportunity  of  meeting  liis  former  objections. 

e  system  in  question  imposeit  names  ouMcen  modific;^  Therrstem 

lions  of  clond,  only  :  but  the^e  divisions  are,  in  effect,  «,  "P'*''"^- 

nany  i;eiicra,  some  of  which  comprehend  many  species;  if 

]tadeeil  it  be  right  to  apply  these  terms  to  the  evanescent 

iorms  of  our  Euhject,  which  occur  at  uncertain  and  some* 

^tnes  very  distant  intenals,  and    run  through  gradutions 

jo  delicate,  and  cnmbinations  so  varied,  that  the  leisure 
ef  B  long  life  mi^ht  not  more  tTian  suffice  accurately  to 
observe  and  describe  them.  In  the  interval  since  IS04,  I 
have  not  seen  sufficient  cause  to  disturb  my  original  plan 
by  adding  or  suppressing  modifications,  it  is  not  that  I  am 
vain  enough  to  deem  it  perfect,  ^ut  I  believe  it  aniwera 
the  intended  purpose. 

In  the  present  infant  state  of  mcteornlogy,  and  until  these  Muliiplication 
or  some  other  general  distinctions  shall  be  adopted  and  pracr  °' '"?5' ""' 
ttcally  understood,  I  do  upt  apprehend  it  will  be  pf  adian-  ' 

tage  to  multiply  terras,  especially  such  as,  being  referable  to 
no  system,  are  applied  to  complicated  appearances,  vhicl) 
must  be  analysed  before  they  can  becleurty  understood. 

The  materials,  however,  ftw  specific  distinctions,  viti  ac-tin  nmefpDf 
cumulate  in  proportion  as  accumte  observers  increase,  tod  ^"""^  *'''""j* 
it  is    matter  of  indifference  to  me,   who  firft  impnses  appro- 
priate names  on  well  a^f  rtained  and  veil  defined  species  ot 


which  I  am  said  to  prOr  Mr.  Dsllnn'i 
(he  coiistitutioo  of  the  >>TFoil>nu 


combinations. 

As  to  ih):  erroneous  hyporhes 
ceed,  it  must  be  that  of  Dalti 
atmosphere,  which  I  used  in  ;iid  of  my  explanations,  or 
ther  spemlalioiu,    on  the  causes  of  the  phenomenik      If 
Pr.  B.  will  tuni  to  the  article  Chutt.  in  H<^es's  Cyclupiedia. 

hi 
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nMn>aii<»l  iplie«ill  (1"^^^  'ii>d  the  natuml  histoiy  tlrlaclitd  from  thw*» 

■he  Uluftl  ,      '  ,  , 

niucb  t-owbHlrd  hypotlimis,  and  tefttiOK  sKlely  on  lU  proper 
biui^i  tliat  iif  loiifc  cuniiDned  aud  uUcotivi?  obscrvaiion  «f 
tlw  pKoioii.enB,  J  nodertooli  to  describe  and  cIsMify. 
rS'B.*'°'k'  *"  ***y"'''"tt' "« '  "li""  "«'''  ^=  obliged  to  do,  to  ihe  whole 
flntfobjMitoii- ■"''t'^t^  ^  f''- Boatot-k  ID  foriDiii);  bii>  termK,  I  nould  uot 
be  UQ'tErttnod  to  dttract  from  the  value  of  hi*  original  ob* 
■ervulront.  A  conticioat'on  of  thrm  in  more  clrar  and  <Ie&> 
pile  ).i)in«eolo<;y  cuniiot  fall  to  provp  UB«-ful  tn  the  Wieiice. 
To  UKC  aev  lerina  is  in  etiect  lo  ^iropone  ihem  for  use,  ot  10 
inlrnduce  n  new  nonifucluliire.  TKose  of  Dr.  BobiocIc 
ftre  liable  to  objeciious  tuore  ajipiireiit  iban  tbitl  of  being 
"  uncouth  ;"  tbey  are  inucrurate  and  imperfen.  To  make 
ibiH  appcHt  Be  luiitt  exuiuiiie  thrm  Mn|{l>(  ahith  vill  nUa 
give  opporturiiiy  tor  thr  d'-rusxion  of  neveral  facu.  U>  whiph 
they  relate:  amltitsi,  the  urc,  pMt,  prewnt,  nod  future. 

Thin  particular  formaiion  of  the  cloud*  mut>l  have  at- 
tracted the  notice  of  iiiust  obierverji  of  tlie  *ky.  The  struc- 
ture ia  not  verj  cleiir  frr.io  the  Doctor's  acrouiit.  He  tuys, 
ihrlio*)  conrcrpeto.*  poir.r  in  the  huriio»,uiid  gach  it.  cet? 
taioly  the  appeiitauce  lo  tiie  eye.  \a  th?  article  Oottd  be- 
fore utea^ooed,  the  reader  ikiII  find  it  thun  npticed :  "it 
(the  cirru*)  i>>  Mmetiitt-ii  rpreMd  bo riiiin tally  ihroififh  a  Ta»t 
extent  of  atmosphere  ;  lljt  whole  breadth  of  the  i»ky  beiDg 
iDsuflicii'nl  to  bbuw  v\\\:tv  it  t<'i niinuieii,  In  tbie  csbe,  ita 
faralUlban  app<ar,  by  an  opt.tm  deception,  to  converge 
in  opposite  poiuts  of  the  honioa."  1  bete  parallel  bars  are 
the  linear  arc  pf  Ut.  B.  W  ben  the  cirros  is  coiupu\iu^>  *i« 
have  htaj'eather'd  arc  ;  and  in  varieties  nf  the  cinocumulus, 
the  ^otlkd  and  utrealhed  arc.  Now,  allhoagh  e^ch  of  these 
littear  clouds  may,  ia  tome  sense,  be  an  arc,  as  following 
the  curve  of  the  Eiirth'a  surface,  yet  it  is  not  this  curve  which 
the  eye  perreivei.  but  a  Hvstem  of  cooverging  lineg.  The 
term  srF  therefore,  applied  to  such  a  uystem,  seemed  so  un- 
pbilohopbical,  that  I  could  not  miKgiie  >t'hence  it  came;  till 
I  lememl^red  th^*  tbe  nutne  of  Noah's  fiik  is  given,  iu  po- 
pular language,  to  au  aBsemblage  of  clouds,  the  nature  of 
tvhii-h  ia  not  very  obviona  from  the  name.  Recoilecting 
this  I  was  led  to  auppose,  that  Dr.  B.  had  borrowed  the 
|<)i(ud,  though  upt  the  tense,  of  this  popular  utljitiion  to  the 
erderjy 
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irderly  converging  marck  of  the  animals  a$Heiiil>liiig  to  Noa}i. 
iSe  tlijs  ajf  It  may,  the  obeervaiiana  on  a  coDiici^iiori  bfetwi^en 
ihii  pbenonieiioii  and  the  variattonb  of  the  wind  are  highly 
interesting.  In  verifying  th«^m  by  future  cases  it  nill  b<: 
j^rop^r  to  Bscprtiun  u  tuct,  which  seeme  to  have  been  taken 
fur  granted :  viz.  thai  the  lintis  of  cloud  coutiuue  to  rang« 
between  tlie  name  poiuis.  while  the  nind  l>elow  U  veering  : 
for  it  is  posnible,  exU-n&ive  ub  they  are,  that  they  may  un- 
dergo a  change  of  direction.  The  phenoDienoii  ii  rare,  in 
this  champaign  tlistrict,  and  1  believe  frequent  near  the  sea, 
or  among  mountains.  1  muxt  piotest,  convenience  notwilh- 
itanding,  against  calling  a  thing  past  or  yiilure,  which  is 
rpreteul,  ami  the  tubject  of  actual  olu>erviiiion. 

A  ret-ulciiig  day.  A  revme  ntiuhiiig  day.  Theae  are  BeT>>l»;ng.  * 
.not  more  happily  formed.  A  reader  meetiug  with  the  lat- j^g  j,^, 
ter,  and  not  hating  llie  vombulary  at  hand,  might  attempt 
40  »olve  the  puz;ile  by  considering,  thai  day  and  night  are 
jiroduced  by  a  revolution  of  the  Earth  o<i  its  axr*.  A  renewse 
revolving  day  must  ihcn  he  one  in  which,  that  revolution  be- 
.ing  reversed,  the  suu  had  risen  in  the  Kest  and  set  in  the 
cast!  To  tiie  terms  u  direct  or  a  reverse  revolution  of  the 
.wind  there  can  be  little  olijccted.  These  are  yro^fuoitirs  ^t 
long  standing,  and  like  others,  taken  sinply,  are  not  infalli- 
ble. We  hud  a  rrversf  recujulion  here  on  the  4ih  itist.  (u>  I 
.recollect)  followed  by  ndry,  though  cloudy  day,  with  tneas- 
iterly  current. 

The  term  iiHtr  day,  I  ihiiili,  wcfnay  leave  (o  llie  painters.  Soiipdix. 
It  is  matter  of  tHste  rather  than  of  science,  to  define  it.  X)«- 
folving  air  or  CfTHJilittiUuH  ji>  obviously  connected  with  an  by-  DiHoItinfik, 
polhesis,  and  that  an  expluded  one.  Suliition,  in  its  nnly 
proper  sense  (as  the  resnit  uf  a  chemical  attraction  between 
the  ponderubli'  base  of  uir  And  water)  bin  been  fountt  to  eu- 
'ter  for  little  or  nothing  into  tiic  rase  of  evapomi  ion. 

Hound  clouiii,  $haded  cloudi,  piled  cfouds,  roUrni;  rluudi,  Varioo«eiu> 
Vthite  clouds  on  a  graygrvvnd.  in.  I  do  not  see  ili,-  -Jtan-  "'•W'rf'Jo"'*- 
tage  to  science  of  these  uticmpis  to  aiibstitute  description 
-far  delinitiou.  I'he  piled  eluud  will  tie  the  ihadfd,  or  some 
other,  when  it  comes  toward  the  zeniih;  and  tixe  $liiided  wiU 
he  light  in  tin!  horizon  oppuaed  to  the  suri.  As  for  the  roll' 
jug  cbud  I  liave  nut  jet  detected  it ;  ajid  it  aeeins  too  poeti- 


CbI,  if,   tut  I  rnnjpctitrr,  it  M  SO  immed,  bpcautte  ita  part*.  If 

■olid,  would  roll  wbt-ii  on  :in  inclined  plane.  There  isarnpid 

jntroremioo  or  evrliug  of  Ih*  lop»  of  ihe  c-uinulua  whik  the 

cloud  IB  rapidly  i!vu|)oruiiii|;,  or  miUvr  iii^rbapniiiperMmg, 

which  in  a  prelly  good  indicstion  of  aiiproni'liiog  rain ;  but    ' 

tilt:  mania  i)ii>  cB'<e  cnniinuM  "I'll  bulnti<.'i^d. 

Cunulub  I  Bliall  heir  rfpeiit  (in  opposiiiou  lo  the  ansfrtion  of  Dr. 

Bostock,  Annual  Rrviuw,  I8D4,  p.  900,)  UiuT  fhe  cumulus 

h m  produrtio*  of  the  ^ay.  hnd  thm  it  ia  not  "  frpqu^iitlj'," 

hu)  on  the  fontrory  very  rorely  '•  seen   in  the  ni^t."     lie 

tnay  have  mkeii  for  it  the  remnanl*  oF  up  evening  rtimulor 

airitUH,  or  the  paits  of  u  den»e  and   low  cirrocumulii->,  as 

they  oflrii  Hppear  L<y  miMniigln  ;  but  if  he  will  take  up 

■gain  the  deljiiitiou,  and  repeat  hia  observations,  I  think  he 

wdl  not  met't  with  it  after  eunset,  save  hy  chance  iu  a  thuu- 

der  L^ioiip. 

TuCi,  linei.         Tufts,  raifi,fiorks.     These  are  varietio  of  the  cirrus ;  bnt 

^  (^rrub  ia  a  Latin  term,  and  to  such,  it  seemfi.  the  Doctor  hns 

at  pr«?Pnt  »  ittronij;  objectiou,  foiiiided  ou  this  reason,  that 

the  farther  improvrment  of  the  scicnre  will  ptobubly,  in  & 

COiiMderable  deirree,  depend   iipnn  llie  ohitervntions  of  the 

mleamtd  (An.  Rer.    Im04.  p.  SflS).     lint  surely  th»  un> 

''  Inrned  run  lenrn,  a*  tliey  hare  done  herelol'ore.     Alphahel, 

which  is   greek   nirtiiiled,  is  as  Wfll  understood  as  u,  h,  e  ; 

vmirA  and  uoff/r  are  Arabic;  and  as  for   Lalin,    our  Scotch 

gardeners  cnn  talk  it  flue utly  (I  will  not  say  classically),  and 

we  have  senior,  junior,  h^iiviniDni,   miniinuin,  prospeetus, 

index,  Hnis,  quota, quantum,  vacuum, and  nhuiidred  more, 

which   the   unlcarnpd    u>e   daily,   wilhout  suspecting    how 

AdTinttceof   learned  thei  are.     There   is  a  great  uilvautage,  ultimately, 

term",  iho         to  the  learner,   however   small  his  capacity,  in   gi^nng  him 

■wliieh  must  bt  terms,  the  u^ic  of  which  muil  be  acquired  with  some  labour 

kamad,  |jj,  jop-jng  of  dehiiitioiis.     It  packs  bis  knonledj^,  if  I  may 

be  allowed  the  phrase,  in  much  less  room,  and  enables  hlin 

to  tioH  it  tviih  ease  ivhiii  wanted.  Itul  I  had  another  motive, 

of  still  f^TCiiicr  import unce,  >n  the  commencement  nf  a  latin 

A  latin  no-       nomenclalure,      1  conceived,  tliH"  the  subject  would  interest 

IIIl?  "ht"'"""'  observriscn  the  continent;  and  that,  by  means  of  a  language 

Ihc  tjiiiincni.  coiimou  to  all,  tlie  observations  of  eacii  country  mi^ht  witli 

cose  be  communicated  to  the  rest;  which  they  never  ccmM 

be, 
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wilh  accuracy,  by  suih  a  nomenclature  a 

tsaminiiiK-       I   hop«,   t^iererore,  thai    iqy    fd 
_». '   „j_ 


1  have  been 

1l1io«e  productinn  I  huie,  in  my  tarn,  bern  criiirmn^,  win 
accede  ti>  thii  principle,  ihut,  in  Torinin^  b  nomenclutiir* 
for  iiiPUorology,  the  terms  whirh  it  shall  be  needful  In  cna- 
b>i»h  and  dcflne  (io  nddition  to  tomnioii  words  on  the  hub- 
jeti)  ahall  be  tarcfully  formed  from  the  Luiin,  in  which 
there  exist  ulready  a  number  of  HOrdu  lliat  are  perfectly  ap> 
Bosite.  Tho^i-  who  uri;  precluded  from  arqulriiig  these* 
pay  be  left,  ss  tii  otliersnencei,  to  the  use  of  their  pecnSiar 
iiynoiiyms  whieh  the  siiident  will  Hnd  il  r.o  very  difficuK 
task  In  uttai'h  ID  tbeir  correspondent  terms  iu  hi»  own  ^e^ie^; 
^r,  if  I  have  a  Just  conception  of  the  extent  of  the  vulgar 
nomcinlature,  it  woiilu  fTni  bota  limited  collection. 

I  slinii  not  now  enter  into  every  c«nsid  erst  ion,  which  bos 
occurred  on  tin?  [.erupal  of  Dr.  Bostock's  elnbomte  commu- 
Sication;  hut  before  I  conclude  I  must  nolire  another  phe- 
'itoinenon,  in  the  exptnnation  of  which  1  differ  from  inm.  He  TraD^pmit 
ks  of  a  franjcpnrml  coodilinn  of  the  atnioiphcre.  as  one  »'""»P'««=- 
or  the  most  iiifuliible signs  of  a  chunge  of  weather,  and  «■ 
Kldom  lasting  more  than  a  few  hours.  I  am  convinced  from 
^vcral  pointsi  in  his  description,  and  pqrtieularly  from  the 
^fgnthh  which  it  i>  s&id  to  throw  u|)on  any  targe  expanse  of 
mier,  thut  he  intends  ■  condition  «f  the  atmoiphere,  in 
M)ich,  though  transparent  below,  it  is  more  opaque  than 
iimoit  in  the  higher  pait.  There  exifite  in  those  regions 
nch  timeea  quantity  of  water  in  a  pcculiarstute  of  ditfu- 
1,  giving  a  strong  milky  oparily  to  the  twilight,  the  r^ 
flection  of  which  occasions  the  vurntshed  appearance  to 
whi'.-h  lie  adrerls.  The  whole  rjuorter  above  the  sun,  after 
■t  has  set,  haH  sometimes  even  ii  lively  jiink  tinge,  and  in  this 
case  a  thunder  stoTcu  ensues.  The  IVac  at  violet  band,  spread 
round  the  horizon,  is  merely  the  colour  of  the  falling  dew; 
and  this  beloni;a  rather  to  ihat  perfectly  transparent  itule  of 
theatiuosplieie,  which  uceompuuies  our  easterly  winds  iti 
the  Bpiing,  and  is  so  fur  from  beiiiq  trjnaicut,  that  there  is 
no  state  in  which  it  is  found  tu  eonlinue  for  a  Inntjer  time 
the  Mtine.  I  am,  respeitfnlty.  thy  friend, 

Plahtotn.  F.uex,  LU.iE  HOWARD. 

iQth  of  Cth  Muntk,  1610. 

XII. 


I 


j^A  MMy^iusm  yowxM  or  xt-mtmcu.  nicaiKt*, 

XII. 

£aptrim»nu  m  rte  fomp^r^h*  Poietri  of  CyHnder  n4 
piatt  fUeirieil  MiuhinfS,  afd  on  a  mfuiii  of  doublatg, 
tnbHigt  OT  ijuadrvpling  ikeir  charging  Power:  bif  Mr, 
Jaiui  CuTBBEBTBon  and  Mr.  C.  J-  SudER.  Coof 
puiucofni  Ay  Mr.  Si»U£ft. 

Jl  MB  opiinoo  of  clocttkikns  hnii  been  at  vatiou*  tiling    ' 
Vol  ih*T«  f«  much  dividciJ  with  regard  to  tlit-  best  form  of  an  cleMncul 
^itIcsIiu-    maciune.     Globes,  apWroidt.  cjluidcis,  aod  uUies,  have 

chtMHluubi-     ,  ,  .  ,  ,  111 

■d.  bc«n  altcriittlcly  cuipioycd  and  rcconnnrudnl    by  vnnout 

cxpcrimcntcn :  but  the  lost  two  formf.  have  been  recently 
l>y  far  the  most  prevnknt.  The  cnrltur  electrtuatis  pni-' 
totmtHf  hui  duced  but  oW^ht  <1cctii(»]  cD'ecta ;  nnd  ihuUKh  aotne  Bl< 
•lifbi  <■»*<;»  tempts  were  nude  at  iiupmyemcnl.  by  all<Tation»  lu  the 
■troctun:  uf  the  upparatui-,  and  by  ihc  adoplton  of  ma* 
chinery  ;  lh«  itisls  of  electrical  actioo  at  that  time  tnonn 
pmt  far  from  adequate  to  any  a<:i.'urale  c«iapan»on  of  Iheir 
jielative  meriu.  The  much  UDjiToved  mutrucUoii  of  tb« 
^Uuder  macbiae  by  Mr.  Nuiraei  trie  cxpeiimeola  uii  elct- 
triral  excitatioa  by  Mr.  NicIioImhi,  aiul  ^le  atructure  of 
the  uorivalled  Harlctn  apparatus  by  &Jt-  CullibcrtiiiuD,  art 
ihe  cLrvum&tances  that  have  taobt  enlij^htetied  this  tubjecti 
aiid  it  ia  frum  these  sources,  the  various  opinjoo!,  that 
have  been  entertained  iu  llii!>  rvapect,  have  [irincipully  ori- 
ginated. 

The  inflaeoce  of  the  hygrometrical  st^e  of  the  atmo»< 
phere  on  eUctrical  experiments,  aud  the  coDsidcTable  dir 
lbrtli(htverMty<^  effect  produced  by  shgbt  alterations  iu  the  dia- 
"""""*■  J**' bolt  of  the  apparatus,  will  convince  every  electrician, 
/that  no  just  comparison  of  the  menta  of  any  two  instru- 
ntents  can  be  made,  unless  they  are  employed  in  one  situa- 
tion, at  the  same  time,  and  under  siuiiliir  circumstances. 
These  essential  requisites  to  just  obserration  have  been  at- 
tended to  as  strictly  a»  poasible  in  the  following  experi- 
ments, made  with  the  express  intention  of  obtaining  every 
useful  information  on  this  particular  subject. 

The  instruments  employed  for  coinpurison  were  a  cylin.; 
<m^i«j^       jgj  of  14  iuchtw  diameter  (with  4  mulliplying  wheel  hojI 

pulley. 
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lUey,  the  proportioaate  (Ji 
<qnf),  und  a  Eiiigle  plate  g 
^rneil  bj  a  ahiylt  winch,  a 
CXcitution  of  each  machine 
dual  who  had  • 
iiins  ufl'orded  i 
Kiiults  nottd  w 

iperinienis;  u 
■paly  woiilil  be 


ti» 


of  which  are  as  four  to 

ichiiie  of  ?4   iDchts  diameter, 

usual.     The  manBgetneni  aDd 

ere  undertahen  by  the  iitdivi- 

,  snd  an  equal  advantage  wai 

a  both.     To  ensure  greater  accuracy,  the 

'le  iti  all  cases  the  mean  result  of  repeated 

itbout  this  precuution,  the  tources  of  ano- 

frequent  and  t 


instructed  ii 


,  Mr.  Cuthtiertxntrs  e^peri^leilta  (pnbliabed   in   tbU  jour-  Bi?t  lot  g^'  ' 
1^1, 4io  edition,  vol.  II,  pagfSW:  and  in  liU  Essay  on prac- ^™"''^'** 
■  :b1  Eleclncily  uod  Gaivaniaai,  parti  6  and  7}   hare  deci-  '""* 
lively   provetl,  that  do  kiioon  teat  of  electrical  action  ia  fio 
■Dirurmly    accuratci  ai   ihut   of  the  gradual   increase  of 
^tiurge,  convey <nl  to  a  known  measure  of  coated  lurfHCC, 
measured  by  bis  electrometer,  and  by  the  fusion  of  deter- 
Btnate  quantities  of  wire.     These  were  Cunsequcnlly  the 
If^eans  must  fre<]ueiitly  employed,  and  on  which  tbe  great- 
nt  reliance   was   placed;    but  in    the  progress  of  inquiry  b^  ^^^ 
i^ecourse  was  aluu  had  to  every  kuaua  means  of  measuring  known m ana 
■prnparative  quantities.  plo'ri™" 

III  our  tirbt  ei(penitient3  much  difficulty  was  experleuced,  DlflicalUciit 
n  coQieijueiicf  of  ihe  variation  produced  in  charges  of  high  '•'"  enpert. 
iotensily,  by  the  different  arrangement  of  the  coiiductort,  a,ouQ[;d^ 
If,  circumstance  which  cannot   be  avoided  in  the  present 
^riD  of  ibe  instrumi^nts] :  but  by  altering  the  %ize,  aad  The  two  ma. 
Ij^tuution  of  the  terminat mj;  balls,  and  modifying  the  charge,  ^,™     "^ 

i  prodnciiou  ol  tolerably  uuilorm  [{'&uUa  was  at  len^lli 
HGComplished.    The   mean    result  of  nearly   one   hundred 
^tincttriuls  tended  tu  prove,  that  the  clmrginj;  power  of 
two  iuslruuitiils  wa?  precisely  et^uul  ;  and  ibia   coiiclu- 
)  was  rendered  ludiBputubly  accurate  by  tbe  following 
yterimenta. 

^tp.  I.  A  battery  of  15  jars,  exposing  about  17  square  pntei  bj  ex. 
|j)i^t  of  coated  burface,  was  connected  with  Mr.  Cuthbcrt- P"*"*""" 
Mtu's  electrometer,  tbe  slider  on  the  ann  placed  at  IS 
liauiig.  4  feet  of  Irun  wire,  ^Ja  of  an  inch  diameter,  wvre 
,  |>laced  in  the  circuit.  Tbe  battery  wa»  tirft  charged  by 
the  cylinder.  IJO  lurD»  ot  the  ubeel  cHected  tbe  dis- 
f;^ar{e,  the  v'nt  nu  TCfidercd  red  hpt  and  fused  iato  balU. 


!Ef.  I 
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Erp.  2.  The  same  nrrBngcmcni  n«  in  tlie  former  n* 
ireriinent.  Thi-  tliarge  cointiiuni rated  by  the  I*latf.  The 
discliurgt;  irns  produt^  by  13&  turns,  and  the  wirefased  U 
before. 

Erp.  3.  Ttic  np|«iralu«  arranged  as  ia  the  former  expcv 
ifiuenti.  The  two  muclimeB  employed  togpther  to  commu- 
bicalc  the  rharKC.  The  electrometer  di^cliai^ed  itself  Jt* 
fistumti;  the  wire  was  melted  as  before. 

In  this  last  experiment  the  efTcct  was  proHuced  in  exactly 
^"••»  bnlf  the  nimitier  of  lurns  t>y  the  twn  instrument*,  Ihni  had 

been  recjuired  b>'  the  most  favourable  action  of  one:  nud  it 
is  perhap«  impossible  to  conceive  a  more  eomplete  proof  of 
■ailiheirh*    the  similarity  of  their  power*.     The  49  inches  of  wire  fuaed 
■Luuiu^'jjthc  '"  "'**^ «speriment»  was  aflorwnrd  round  to  be  a  toIeraUy 
«te(k  exact  measure  of  the  force  of  ihp  churgc  emploj-ed  ;  f«r  oo 

repeating  the  exj>eriment  with  49  inches  of  llie  same  wirfj 
it  was  harelj"  rendered  red  hot. 
The  piitc  lu-      Eiual  effects  being  produced  by  either  madiiiic  io  eqtt«I 
^'?'  ""^    i  times,  it  became  necesunry  to  aacertuin,  whelher  any  diffcr- 
'  t-nee  existed  in   the   power  required  to  put  tliem  in  motion. 
The  handle*  were  placed  in  a    Itorisotilal  pooition,    and 
*  ieeij;1it*  npplicd  to  them.     ttUia.  troy  were  snfBcient  ta  mora 

the  hfftidle  of  the  pUle  machine,  but  it  required  14lbs.  t^ 
produce  the  iame  effect  willi  the  cylinder. 
S«mf  »<li1Uioo«  ^''■'''^  ""'  'ir^*  *'^"'^s  •'*'  expericuents  terminated ;  the  T*> 
suits  we  had  obtained  had  shown  the  necessity  of  soine 
addition  to  <nir  apparatus,  and  we  mutually  a|;teed  to  defer 
the  rarther  prosecution  of  the  subject,  till  these  should  be 
supplied.  In  the  mean  time,  some  circumstances,  which 
had  accurred  in  these  experiments,  continued  Io  occupy 
our  considerattDn  scpnrately.  Mr,  Cuthbertson,  as  well  >■ 
myself,  hud  bten  tnuch  surprised  at  the  uniTorm  action  of 
the  two  instruments;  and  the  active  discrimiiiation  with 
which  he  considered  the  subject  soon  offered  a  ineana  of  in- 
creasing and  extending  llieir  powers,  Io  an  almost  indefiuita 
extent. 

The  cylinder  machine  we  employed  is  comtructed  on 
o  plan  1  believe  to  be  peculiar,  to  myself;  it  is  entirely 
insulated,  in  the  manner  of  Mr.  Naime's;  but  the  mo- 
tion IS  euuimuniculed  by  mifltiplyiug  wheels  with  a  tilk 

cordf 
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,tOTd,  initwl  of  ao  insulating  nliicli.  1  adopted  tliii  plan 
1;o  preveut  the  eflect  of  thut  uuduUtion,  which  haa  beeit 
described  by  Mr.  Nicholson  ms  |>eci]h>ir  to  cylinders  (in 
.eODsequence  of  ihfir  irregular  surface,  which  occasions  an 
,  unequal  pressure  of  the  rubber) :  uiid  to  obviate  this  ii*- 
equulity  etill  more  eRectually,  the  rubber  is  so  formed,  that 
the  back  of  it  acts  as  a  horizontal  spring;  which  keeps  op 
a  steady,  and  nearly  uniform  pressure,  without  the  ioiper- 
Cection  of  shortening  the  nrgutive  insulation.  1  have  never 
.feuud  this  machine  vary  materially  Ja  its  action,  although  I 
frequently  employ  it  through  a  whole  course  of  le>.'tures 
'without  any  fresh  application  of  the  amatftam ;  nor  do  I 
find  that  ita  power  of  excitation  ia  at  all  aSecled  by  a  tnoin 
Atmosphere. 

Mr.  Cuthbertson  c.oniectured,  that  niy  machine  owed  Itt  povam. 
■luch  of  iu  power  to  the  mulliplying  wheels;  aud  having  ^^JjJ'^*^ 
noticed,  that  the  cylinder  made  four  revolutions  for  one  of  wheeii. 
the  wheel,  requi^sted  me  to  try  its  action  with  a  simple 
winch.     The  presaure  remaining  the  same  us  in  tlie  former 
mperiments,  it   required    (as   isight   have   heen  expected) 
Ifcur  times  the  number  of  turns  to  produce  any  given  effect. 
,The  friction  however  was  materially  less,  2  jibs,  troy  being:  Thesecrautri 
aiSicient  to  move  the  handle  from  its  horiEonlal  position.       inae»»il  tha. 

Soou  after  these  experiments  Mr.  Cuthbertson  informed  .  '  , 
ne,  that  he  had  discovered  an  i.  iroveinent  in  the  plale  piuenudun's. 
UBchine ;  by  which  its  charging  power  might  be  tlotihled, 
trebled,  or  even  quadrupled,  without  any  iuconveuience 
Init  that  of  increased  friaion.  I  could  not  at  first  conceive 
t^  what  means  this  mi^-ht  be  eflectcd ;  but  afttr  some 
consideration  concluded,  it  could  only  be  accom;>li»hed  liy 
Uk  application  of  multiplying  whet'li>  to  the  plale  maciiitie; 
■nd  Mr,  Cuthbertson  then  told  me,  thia  was  the  idea  that 
Iwd  occurred  to  him. 

tt  was  agreed,  that  experiments  in  proof  sf  Mr.  C.'s  iu-  coropacrtiTe 
irention  should  be  made  at  the  conclusion  of  our  eoiBpurn-  esi*;uB«iit 
tive  experiments;  and  the   reiiuisite  appurnlus  being  com- 
irteted,  we  resumed  our  inquiry.     Before  this  second  seri.-s  ■'' 

ftf  comparatine  experiiueuts,  I  made  some  allemlion  in  the  Unhbenlier- 
ruhber  of  the  cylinder,  and  Turni'^lied  it  with  new  silk  ;  sus>  *^.  •*  "="  »'* 
pectiug,  that  Ihiee  years  couttaat  wear  loighl  have  so  far  ^'''' ""  ' 
deranged 


cjUoder* 
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deranged  it,  as  to  render  a  comparison  whb  the  new  plate 
machine  unfair.  The  ^e^ult  answered  my  most  sanguine 
expectation.  The  rubber  and  :ts  new  silk  ft>eiDg  completed^ 
I  found  the  power  of  the  cylinder  machine  increased  one 

tncTvised  tli«  third ;  for  a  trial  jar»  which  had  befofe  Ifxploded  four  times 

po^w  /^f  the  in  one  turn  of  the  tvhee!,  now  afforded  cAf*  explosions  in  one 
tarn.  The  e5cperim^nt  was  several  times  repeated^  and  the 
result  was  uniformly  the  san^e. 

The  foUowint;  comparative  experiments  wertf  thto  tnade: 
iBtcUne.  Exp,  K  Length  of  spark,  from  the  prime  cbndnctor  of 
the  plate  machine,  to  a  two  inch  ball  connected  with  the 
ground.  The  greatest  interval,  obtained  by  gradually  in^ 
creasing  the  distance  between  the  balls,  till  the  limit  at 
which  the  spark  would  pass  was  ascertained^  six  inches  and 
a  half. 

CSpliadiHw  Exp,  2.    The  same  arrangement  with  the  cylinder.   Tb^ 

greatest  striking  distance  eight  inches  and  a  half^  With 
larger  balls,  a  longer  spark  could  be  obtained ;.  I  have  oc- 
casionally procured  them  upwards  of  13  inbhes;  but  it  is 
requisite  for  this  purpose  to  turn  the  machine  very  slowly^ 
which  occasions  undulation. 

%u»H  electro-     Experiments  were  next  made  on  the  charge  of  a  jar  fitted 

Meraottobe  yp  ^\^\^  Lane's  electrometer.     The  following  table  exhibits 
vttxcDQCQ  on» 

the  most  uniform  results  obtained  in  a  great  number  of  ex^ 

periments ;  and  may  show  how  little  reliance  is  to  be  placed 

on  the  accuracy  of  this  test. 

Jar  of  16B  square  inches. 


Length  of 
spark. 

\  of an  inch 

1  inch 

2  inches 
6 1  inches 


Plate  Machine. 

Number  of  turni 
required  for  the 
discbarge. 

3 
4 
8 
8 


Lengthof 

spark. 

{  of  an  inch 
1  inch 
•2  inches 
5i  inches 


Cylindet* 

Turns  of  the  wheet 

required  for  the 

discharge. 

11 

2| 

4 
6 


Cathbert8on*s 
sItctfiMneter* 


The  anomalies  in  the  experiments  with  Lane*s  electrome^ 
ter  are  not  more  remarkable  than  the  uniform  accuracy  of 
the  following,  which  were  made  with  Mr.  Cuthbertson*s 
most  excellent  electrometer* 

Jar 


^  ..'■ 


m 


COMPARAttYt  POlTefti  Of  %tMtkli6kt  UMcHtftti^ 

Jar  of  168  squtnft  inches. 


*k$ 


Slider  oc  the 
arm  of  electro- 
iTietei  at 


15  l^rftiB* 
20  grains 
525  graiQs 
30  grains 
35  grains 


Piatt  Maeihu. 

Tartitof  tb^wlDdi 
required  fur  thedi»* 
chnrge* 

4 
5 
6 

7 
8 


Slider  on  the 
arm  of  electro- 
meter at 

15  grains 
SO  grains 
25  grains 
SO  grains 
36  grains 


Tuiaiof  tbeirlMel 
required  for  the  die* 
charge. 

S 

H 

4 

s 


No  higher  charge  was  employed;  for  this  coald  not  ht^ 
been  obtained  without  breathing  into  the  jar,  which  migiit 
have  occasioned  irregular  results. 

A  battery  of  15  jars  exposing  17  sqtiare  feet  of  coated  Faifkersi^ 
surface  was  next  employ edy  and  the  following  results  were 
obtained. 


Plate  Machine. 


Slider  on  the 
arm  of  the  elec- 
trometer at 

10  grains 
15  grains 


Turns  of  the  winch 

required  for  the 

discharge. 

75 
102 


CyRkder. 

Slider  on  Uie   pTums  oF  the  whetl 
arm  of  the  eleo*|  required  §or  the 
trometcr  at         j        discharge. 

10  grains     1  63 

15  grains    |  79 


The  battery  was  next  charged  by  the  cylinder^  tamed  The  fooeatei 
with  a  simple  winch;  the  slider  on  the  arm  of  the  electro-  po«rernot^ea- 
meter  remained  at  15  grains,  the  discharge  took  pla'cfc  m  Honed  to  the 
24()  turns.     Hence  it  appears,  the  advantage  gained  by  the  ^•>«f»ty  0*  tbf 
cylinder  with  its  muUi plying  wheels  is  not  in  the  exact 
proportion  of  the  increased  number  of  turns,  the  intensity 
being  somewhat  diminished  by  the  rapidity  of  the  motion  :^ 
for  70  X  4  =  286,  and  Only  246  were  required,  a  deficiency 
of  nearly  -Jth. 

Multiplying  wheels  were  now  applied  to  the  plate  ma*  Date 
cfaine^  the  ratio  of  increase  was  as  follows : 

Battery  of  15  jars. 
Slider  on  the  arm  of  electrometer  at  10  grains 

Turned  bt  muUi- 


Turned  by  a  sira- 
j.le  vviiich  effect- 
ed the  charge  in 

75  turns. 


plying  v/ heels 
2  revolutions  to  1. 

42  turns. 


By  ditto, 
drcYolution«  tol. 

28  turns. 


By  ditto, 
4  rerolutioiB  to  1«. 

19  turns. 
Tb«0 


f  (24  tOMPAEAtlTS  PO#tt»  6t  ELBCTRfCit  MiCSttttt: 

Utiliry  of  this  These  experirnents  sufficiently  prove  the  utility  and  im* 
improvement.  pQ^ance  of  Mr.  Cuthberlsob'd  improvement  of  the  plate 
machine,  by  the  application  of  multiplying  ^^beels;  for 
i»hen  allowance  is  made  ftfr  some  defV^^tn  iu  the  machinery 
We  employed,  (which  had  only  beeii  mounted  in  a  rough 
manner  for  trial);  it  will  be  found,  that  the  charging  power 
increased  so  nearly  in  proportion  to  the  number  of  revolu- 
tions; as  to  exhibit  irf  no  instance  a  deficiency  of  tercrf^thnb 
•J-th :  and  in  the  last  experiment  with  the  plate  machine,  the 
diminution  is  only  V^th;  although  the  original  charging 
Ipowir  is  quadrupliedi  Thns  in  the  three  experiments  in 
which  the  motion  of  the  plate  was  accelerated ;  43  X  9  rr 
84;  28X3  =  84;  and  igx4zzj6.  The  numbem required 
....  by  the  simple  winch  was  75»  and  75  is  to  84  nearly  at  7 

to8«. 

rviDciplecapa-      As  there  is  no  reason  to  suppose,  that  our  experiments 

bleof  beinff     have  reached  the  limit)  to  which  this  charging  power  may 

*  be  increased ;  it  is  fair  to  conclude,  that,  by  the  proper  ap* 

plicaiion  of  a  tnoving  power,  the  quantity  6f  electricity 

given  out  by  any  machine  in  a  determinate  time  teay  be 

doubiedp  trebled^  quadmpledf  or  even  increased  six  or  ieti" 

and  of  greti    /old.     The  discovery  bf  this  principle  is  therefore  of  the 

importance,     highest  importance,  as  it  oflPers  the  most  effectual  and  ready 

means  of  obtaining  a  very  considerable  accumulation  of  the 

electric  fluid ;  a  circumstance  of  considerable  interest  iu  the 

present  state  of  electrical  and  chemical  inquiry; 

CompanitWe  With  respect  to  the  comparative  advantages  6f  the  dif- 
advaaug<»  of  ferent  instruments,  much  might  be  said ;  at  present  it  may 
^j^^^  '^'  suffice  to  state  only  those  facts,  which  are  of  general  utility. 
When  we  first  endeavoured  to  ascertain  the  power  required 
to  put  each  machine  in  motion,  it  appeared,  that  the  cylin« 
der  required  Ulbs.  and  the  plate  only  8lbs.  It  was  after- 
ward found,  that  this  disparity  arose  in  part  from  an  iu-. 
equality  in  the  levers,  by  which  they  were  moved;  when 
these  w^re  made  equal,  the  difference  v^as  much  less  consi- 
derahh',  lOlbs.  were  recjuired  for  the  cylinder,  and  8lf>s.  for 
the  ?)hite;  and  this  difference  in  their  friction  will  not  be 
found  more  than  commensurate  to  the  difference  in  their 
actinjj  power. 

The 
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The  principal  advantaires  in  thi;  cylinder  are,  Itt,  theThouodh* 
poiitive  and  iWbfativc  i>owprs  are  obtained  in  equail  perfec- *^'  "'■ 
(ion  ;  3d,  it  has  but  one  i-ubber  to  keep  in  order ;  3dlj-,  it 
it  less  liuble  [tVoni  the  afi^uTity  of  its  form)  to  accidental 
fracture,  than  the  plate;  4ilily,  iti  insululion  is  more  per- 
fen;  and  Stiily,  from  the  peculiarity  of  its  atructure,  Isrgct 
tnultiplyin^  wheeli  may  bi;  employed,  and  thus  a  consider- 
able diminution  of  Irirtion  be  obtained. 

Tlie  advantages  of  the  plate  mticbilie^  are,  lit,  they  are  ThoK  of  the 
less  expensive  than  cylinders  of  eijuoi  power ;  2dly,  they  P'"' ""'""•• 
occupy  less  room;  3dly,  may  be  constructed  of  a  muck 
larger  uize,  a*  instanced  by  Mr>  Cuthbertson's  lai^e  mft- 
ehtneat  Harlem  i  4in1y,  several  plates,  to  act  jointly,  majr 
be  more  euitily  combined,  than  several  cylioders  could; 
6tbly,  (he  multiplyinf  power  mav  be  applied  to  them  to  a 
Riui'h  i^renter  extent,  than  it  could  to  cylindeta,  without 
rendering  the  motion  too  rapid;  6tlily>  plates  of  equal  dia- 
nieterji  may  be  made  to  act  with  a  uuilorm  and  equal  de< 
gree  of  power,  a  circumstaoce  seldom  attained  by  cylin- 
ders. 

I'hesc  are  the  only  conclusions  the  present  state  of  onr  FmharcxiM. 
inquiry  seems  to  warrant;  many  experiments  remain  to  be  JJ™?"'*  *". 
made,  and  nhen  a  Buffideat  number  of  the-e  are  completed, 
I  shall  not  delay  the cammuoication  of  thetn  to  tbe  public. 

3,  Pri»cet  tlttet,  Cavenduh  square, 
June  I3th,  IdlO, 


Sttemrckes  ox  Aeelie  Acid,  and  some  Aettafet :  bif  Richaxd 
Chkwevii,  Efij.  F.  R.  S.  M.  R.  I.  A.  ^-c,' 

X  HE  identity  of  the  acids  contained  in  vinegar,  and  in  the  Mouetota 
product  of  the  distillation  of  verdigrise,   ia  now  generally  ■***• 
admitted ;  aud  the  terms  ucetoni  acid  and   acetitei  hara 

■  Aoiuln  daChiml«,  vol.  LXIX,  p.  a. 
Vot.  XXVI—JOLT,  1810^  9  bKCt 
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metallic  ace- 


beep  finally  erased  from  th^  lis!  of  chemicttl  substances, 
111  whirh,  for  more  rea«oni»  than  oae,  they  ouj^ht  never  tu 
have  been  iiiiterted. 
DUdllation  of  Tliough  several  cbtrmists  have  already 'turned  their  al« 
tentiou  to  some  of  tlie  subjecta»  of  the  present  inquiry,  I 
believe  1  have  soiue  new  facts  to  add  on  the  distillation  of 
metallic  acetates;  and  without  any  iuteut'iou  to  diniiuiiih 
tlie  claims,  which  Messrs.  Courtenvaux,  Lauraguais,  IVJou- 
pet,  Lassionne,  Edeuzel*  liertliolkt,  ChaptaU  Proust,  Uig* 
gins,  Pelietier,  Adct,  parracq,  Dabit,  Trommsdorff,  De* 
fO¥iie,  &c.  have  to  our  ackuo\vled^ment9»  1  shall  proceed 
to  relate  the  whole  of  my  researches,  begun  in  March  1B03, 
but  v^Htch  1  was  unable  to  finish  before  the  present  mo- 
ment  (January  the  1  ith,  1808.) 
English  vine-  Xd  a  ghiss  retort  1  carefully  distilled  two  quarts  of  \\uem 
^  *     S^^t  tnajJ.e  iu  England  froiu  malt.     Its  specific  gravity  had 

become  1*004 i.     I  saturated  it  with  carbonate  of  potash, 
and  distilled  it  again  to  dryness.     What  remained  iu  tiie 
retort  was  ^acetate  of  potash  coloured  by  ve'^etable  matter. 
The  liquid  that  came  over  was  pirfectly  cWar  and  colour* 
less,  and  rtitained  a  slightly  spirituous  buiell«  which  1  had 
Spirit  from  it4   observed  in  the   vinegar  before  distillation.     To  separate 
this  spirit  from  the  water  with  which  it  was  mixed,  I  threw 
into  the  liquid  a  large  quantity  of  dry  carbonate  of  potash. 
The  water  btiug  saturated  with    thi-,  the  surface  of  the 
solution  was  covered  with  a  very  tliin  pellicle  of  this  spirit; 
too  little  indeed  i'or  me  to  (Stinirite  its  quantity,  but  enough 
to  leave  no  douht  of  its  existence. 
Mucilage,  or       The  liquid,  which  whs  clear  and  colourless,  as  I  observed, 
extract,  after   distillation,  and  before  1  had  thrown  any  carbonate 

of  potash  into  it,  was  rendered  turhid  by  the  solution  of 
this  salt,  and  became  of  a  violet  brown.  Some  flocks  re- 
mained suspended  in  the  water.  It  is  this  matter  which 
Mr.  Darracij  rails  tnucila^e,  but  which,  according  to  Mr, 
Steiiiacher,  is  e\tra<'tive  matter. 
I»aG5ed  ovpr  It  is  to  be  obsei  V(  d,  that  this  substance,  wju^iher  mucilage 

twice  iu  distil- or  extract,  had  parsed  over  in  di-stillation  twice:  first  when 
1  difetilltd  the  original  vinegar,  aud  next  when  I  redi-^tilled 
it  afttr  the  combination  o^  its  acid  with  potash,     1  found 
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.  it  very  difBcuU  to  deprive  viuegar  of  this  entirely  by  repeated 
distiUatiou9, 

lu  a  similar  way  I  exn mined  French  vinegar.  That  I  French  vln#B 
used  was  of  thel^pecific  gravity  of  i*007^  The  proportion  ^'* 
of  its  acidity  to  that  of  the  English  vinei>;ar  wasi  as  4*01  to 
3*4().  In  general  it  contained  less  mucilage  andcuore  spi- 
rit than  the  English.  I  met  with  a  vinegar  jn  the  shops  ^ 
Paris,  that  contained  a  very  sensible  portion  of  alcohol. 
Four  quarts  dit^tilled  from  carbonate  of  potash  yielded  two 
ounces  of  a  very  light  fluid»  from  which  1  separated  0*40 
of  ardent  spirit. 

From  these  experiments  it  appears,  that  the  vinegar  I  Component 
employed  was  composed  at  least  of  water,  ^cetic  acid,  ve-  P^^'  ^ 

vegetable  matter,  and  a  small  portion  of  a  spirituous  li« 
quor. 

I  dis>tilled  4lbs  of  acetate  of  copper,  divadiog  the  product  Acetate  of 
into  five  nearly  equal  parts.  Each  of  these  I  rectified  by  f^P*'  '**^' 
a  second  distillation  to  dryness.  The  first  portion  h^d^the 
specitic  gravity  of  1'0G59:  the  third  of  1*0580;  the  fourth 
of  r0454;  the  tifth  of  1*0400.  An  accident  prevented  my 
examining  the  secoi  d.  On  saturating  these  portions  with 
the  same  base,  I  found  the  quantities  of  acid  contained  in 
them  to  be  in  the  following  proportion;  0*2*971  for  the  first; 
Ci7'46l  for  the  third;  74*411  for  the  fourth;  apd  73*295  for 
the  lifth. 

But  this  series,  the  last  term  excepted,  is  increasingt 
while  tliat  of  the  specific  gravities  is  uniformly  the  re- 
verse. 

Messrs.  Derosne  have  just  published  a  paper  on  this  sub-  These  fiictip 
iect ;  but  when  1  observed  the  same  facts  in  1803,  1  found  j****!/ no^««* 
from   the  scientific   collections  of  the  last  century,    that  Derome,  oU 
Courtenvaux,  Monnet,  and  Lassonuehad  noticed  them  fifty  •*^'^l<>°f 
years  ago. 

In  the  year  1754  the  Marquis  de  Courtenvaux,  examining 
the  present  subject,  says,  that  the  first  portion  that  passos 
over  on  distilling  acetate  of  copper  is  not  inflammabk* ;  and 
tliat,  though  heavier  than  the  subsequent  portions,  it  is  less 
acid.  This  perfectly  agrees  with  what  I  have  just  said*  la 
the  .same  work  he  observes,  that  the  last  portion  easily  takes 
fire ;  and  other  chemists  have  made  die  same  reu^ark*    The 
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■mi^ll  ortlic  Uat  ;)OTtio(ia too i* more  puiiKri 
fiml.  All  lkit»f«pp«-a™m-eBdP}rnd  tin  avfjintuoiuverj-  lightt  ' 
lii)lbiy  iiilliiiiiniulile,  and  esl«i-mcly  pungrnt  fluid,  which 
fonus  at  th*  doi*  of  ihe  donlUtiaii  of  acetate  of  copprr. 
Mi»irii.  L)(^^Hrle  liavcj^tt^mi  the  ixiiiir  of  (lyrootebc  ether  j 
hut  thUapt'inH  loiur  to  be  (leteriniiiiiiK  tti  naturt;  too  \ttx^ 

'ly,  ami  I  haie  cuiled  it  by  tbr  uti^re  gcoera)  term  of  py- 
naceiic  t|)iiit, 

noMpviiinrnt  I  madpiiidicftied  th-  prepuce  •roiucila^e 

(n  the  liquid  (iioduct  of  itx  rl  itillatioti  of  lertlignoe.     It 

apprara  to  be  compotid  ni  Uust  &•  uutiT,  acelic  ucid,  uiid 

pyroucc^iL'  itiiirii. 

Vintrnirabi-       FrniH  itmc  resultii  ne  muy  spiireciule  llit  >)iglit  bul  rrni 

*'*^''"'"*     (lifTi-rvtivim,  it»l  ijjfist  biftwKi'ti  viot'gnr  aiid  ilie  product  of 

^t,  tli«  dUtilUtion  uf  ac-tiate  uf  cup|iFr:  and   whicli   liud    for- 

Bxrrty  led  Uertbollet  itad  Chuptal  to  belie**  the  niklenve  of 

two  uridit. 

It]  Ea^lith  vinCffBr,  for  instance,  there  ii  a  little  acetic 
ac'td,  u  ttlil«  *<;getuble  mailer,  uiid  extrnuely  little  kpintu- 
on*  In^iiar.  In  the  product  of  dUtiUed  KL-etaie  ol  lopper 
tb^re  ii  more  and  it  is  true,  but  no  vi'^eublc  uiBlIvr,  and 
much  mofe  ftpirituoui  liquor.  Ou  iiccount  oi  iW  lightnrM 
of  thi»  I'tijunr  therefore,  thvre  ouj^ht  lo  be  more  ocetU-  » id 
irr  llle  product  of  the  acetalt  ol  copper,  ihnn  in  viiiegur  of 
equal  apeeific  gravity.  Accordiugly  Mr.  Berthollet,  having 
aaturated  equal  quantitiet  of  theee  two  fiuida  reduced  to  ihe 
mme  apecific  gravity,  obtained  more  acetate  from  the  former 
than  from  the  latter:  ^nd  Mr.  Chaptal  hua  ab»er\ed,  that 
Tinegar  required  one  tixth  leas  of  base  than  tbe  product  dia- 
tilled  from  acetate  of  copper,  under  similar  circumatances. 
I  ha*e  composed  liquida  In  which  a  quantity  of  acid  naa 
CompeDsated  by  a  portion  of  pyroat^etic  spirit,  in  order  to 
keep  the  specilic  gravity  the  same  as  that  of  vineg-dr ;  and 
the  quantity  of  base  required  to  saturate  each  was  exactly  in 
the  ratip  of  the  opiritnous  liquor. 

The  vegetable  matter  too  nci-ounts  f«r  vinciriir  *-p'n^ 
more  highly  colonred  by  the  addition  of  aulphuric  arid,  thu 
the  product  oFacetute  of  copper.  It  accounts  for  the  great> 
er  quantity  of  car^n  in  the  destruciive  distillation  of  the 
i|cetitt«  formed  by  the  combination  of  vinegar  Kttb  potaah. 
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thtu  in  thatortlie  aceWiie  obuined  by  the  uuion  of  tVis  al- 
kali trilh  the  product  vi'  accrtate  of  copper.  Tlii»  il  is  tliut  Punfiotion  V 
obli^:es  the  druKtn'f  to  «tpo»e  «hiit  ihcy  call  Tolkt*^  earth  ^h""  "^  **** 
«f  tartar  to  a  muderat*  hea'>,  in  order  to  render  it  nhile. 
Lastly,  when  Mr.  Bertho'Iet  imnnirn^,  thut  by  means  ol' 
ticetic  acid  he  bad  t-xpelled  acrtov^i  acid  from  its  couil>icia- 
tioii  with  potash,  it  WHS  brcauae  fte  can  in  TuCt  ohtain  an 
scid  milder  than  tn*  acetic,  and  nearer  to  the  state  of  vine- 
gar, by  diHt!!rnig  Hcetic  acid  fVoni  an  nretatc  of  potash  in 
which  all  the  iv^etahle  rri»fter  hag  not  been  dcitroyed  by 
heat.  Part  of  thi«.  I  belicvf.  i?  rarrii^  off  by  the  fresh 
acid,  till  the  eqnititn  mm  of  affinity  between  it  and  the  salt 
in  which  it  existed  befire  is  rp=tnre  1. 

From  these  eit|>erifnentn  it  folloivi,  thut  the  snecific  pra-  Spec.  gnr.  no 
vity  ia  not  a  faithful  index  of  the  qusiiiiiy  of  acrtic  acid  **"  "'  ^uii'r. 
contained  in  nnenar,  and  in  the  product  of  the  distillation 
of  Mcciate  of  copper,  because  neither  of  them  is  a  pure  aud 
simple  Rotiitioit  of  acetic  acid  in  water. 

To  place  all  this  in  a  more  strikint;  liphl,  T  availed  myself  Awuimf 
of  the  ri-^earches  of  I^^soine  and   Munnct,  who  have  in-  '"i'^Vmurr"^ 
•tructn)  us,  that  the  acttote  'if  lead,  or  of  zinc,  distilled  lihe  'i'  M\w'th>l 
that  of  copper,  pfCs  ns  a  Ixr^er  ((uantity  of  the  spiritnoua'^'^"''^"* 
liquor.     Accordingly   I  anb|ected  to  difitillation  two  pounds 
of  acrtati;of  lead,  and  collected  the  produce  in  three  porti- 
ons. The  first  was  nothing  but  ircuk  acetic  acid  ;  the  second, 
rectified  by  distillation  to  dryness,   was  of  the   >peci6c  gra- 
vity  of  09234;  and   the  third,  of  0-85(i7-     Their  sciditf 
was  in  the  ratio  of  4*4:^1  to  S*4(ii,  and  the  spirituoas  liquor 
as  60-50  to  8.1 -JS. 

Cnmpsrinf^  the  thHous  properties  of  lead  and  copper,  and  Other  inetdUe 
purtLiilarly  their  rediiciWeness,  with  thp  dirfevencc  of  the  ;;,'"  """''*'- 
results  in  the  distillation  of  their  at^ctates  1  was  !«d  toin- 
rjuire  into  the  HCtinn  timt  lahe- i-Uce  hr-tween -ome  other 
metaU  imd  vegetutile  acids  in  similar  circumsi^inres,  iii 
hopes  of  conneclins;  lo((ether  the  phenomena  of  the  distil- 
lation of  tnetuilic  acetates,  and  deducing  from  them  a 
general  la«  respecting  the  formation  of  the  pyroaceiic 
•pirit. 

The  resistance,  that  any  salt  oppose*  to  the  action  of  hen',  R«i««ceora 
is  proiwrlional,  tateris  partbut,  to  tiie  affioity  of  the  acid  ^'  *"  '^****  * 
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■jot   fori 


9  httie.    Bill 


r  the  acid, 


rbase,  1 


Mcttlllem- 


e  decomposable 
B  lower  leniperaturE  than  wucild  scpurate  them  were  it  not  ' 
for  (hift  df'tttuctibility.  tl)«  nffiiiity  thiit  Qiiites  them  is  a  ^ 
function  of  that  on  wliinh  their  c-nm position  depends.  Tbe^ 
phosphate  of  limt-  does  not  lone  its  acid  at  a  temperature,  «t  ^ 
which  sulphate  of  lime  faxU  with  its  acidi  because  the  1at>  ^ 
ter  it  decomposed,  ' 

Let  nstalte  then  for  bBRes  the  metaltic  oxides;  bnl  let  as    ' 
first  unite  them  with  one  particnlur  arid,  so  that  all  the 
dilTeTenceB  in  the  results  of  the  decompo«itioi)  of  the  sails 
they  form  muy  depend  on  the  variation  of  stie  «iib«luace  *" 
alone.  ' 

It  is  true,  that  encli  baei!  is  aceompiinied  with  fr'esh  tir~    ' 
wtMtvmOfl  etimrtanccs.  imlepeiideiitlj-  of  the  facility  with  which  it  is 
decompooed.    The  proportiontj  tcMi  of  wuTer,  of  base,  and' 
of  acid,  are  uot  to  be  ntgleuteil. 

Another  e««iiliul  coti^iiderulion  is  the  state  of  the  oxide 
l>efure  the  procesi,  and  tbnt  to  which  it  has  a  teudenc-j  dur- 
ing its  taking  place.  Mrtnlllc  silver,  lor  eiumiite,  is  not 
soluble  in  any  8Cid  :  munj^iiiete  oxideil  at  0-Gti  is  eqaalW 
■nsolable ;  but  af)cr  adding  oxif^en  to  the  one,  and  ab«tract- 
iogoxigen  from  the  other,  saline  combinations  of  these  me- 
tals may  be  formed.  ChcmiatB  speak  of  the  gray  oxide  of 
cilver  with  tO  ptr  cent  of  oxlgeii,  and  the  white  oxide  of 
manganese  with  SO  per  cent,  us  those  of  th#ir  respective 
metals  that  are  most  soluble.  But  this  gray  oxide  of  lllver 
isreducible  by  a  tjemle  heat,  and  the  while  oxide  of  man- 
ganese is  liable  to  be  stiperoxided  by  talcing  up  4(1  per  cent 
more  of  oxigen.  We  must  pay  attention  therefore  to  the 
O-IO  that  one  gives  out,  and  the  0-46  that  the  other  may 

The  .icetates  formed  by  thes 
(lered,  in  this  point  of  view,  as 
intermediate  lernia  of  wliii'h  ; 
other  oxides.  Let  us  then  exai 
iiUer,  copper,  nickel,  lead,  iro 

To  compound  these  "salts  in  11 


Compoiicii 


iheoxides  of  the  dl( 
means  the  art  of  che 
fitd  myself  of  their  1 


two  oxides  may  be  consi- 
,e  extremes  of  a  series,  the 
i;  to  be  found  among  the 
ne  in  detail  the  iicetates  of 
and  m»n;,'ane$e. 
niform  manner,  I  prepared 


rent  metals  by  the  most  apprnpiinte 
istry  teaches  us;  and  I  always  satis- 
Hty,  before  I  made  use  of  them.     I 


then  combined  them  diructl;  "ith  (iistiikd  viueKdr,  or  «Uh 
pure  acetic  nciH,  Hcc-onlltiic  (o  tlje  olijei-t  I  hud  in  view. 

Tlieoiideof  Hilvt-r  (liBsaltea  ler^  well  in  vinegar,  and  in  A»t]t««r 
diluted  uietictttidt  and  the  salt  it  roriDi  nilh  both  is  bo  re- '''*"■ 
markublc,  tbut  it  would  bu  siiffuieiit  to  prove  the  idtntily 
of  the  two  acids.  On  evuitoralini.'  ihe  aolution,  8  peurly 
aciculur  salt  is  nblained,  grsji>h  if  vinej^r  be  eai))l'>3*ed) 
white  if  formfd  with  the  i<nre  ucid,  »i  rv  'i^hi,  and  very  »ft 
to  the  touch,  ir  roo  iiiiris  of  ihe  mother  water  of  these 
crystals  at  a  heat  of  16°  [59°  F.)  be  evaporated,  nboiit  Mie 
[lart  .of  Mit  will  reiimiii.  If  tiie  mother  uater  be  hot, 
more  uiil  be  obtained.  This  suit  may  be  procured  like- 
wise  by  pouriiigj  h  concentrated  solution  of  an  alkaline  or 
earthy  acetate  iuto  u.  solution  of  nitrate  of  wlver,  wuhing 
the  precipit;ttu,  and  crystalliKin;^  it  afresh. 

The  Hceuie  of  copper  is  well  known.     I  have  sometimes  Acetilo 
operated  on  that  of  the  shops;  but  in  my  experimental  re-  "^ '^"P'***' 
searches  I  formed  it  niyKcIf  from  its  component  pHrts. 

TheBk:«late  of  nickel  I    procured  by  directly  combining  ■^"""'''' 
acetic  acid  with  the  oxide  of  this  inetal  purifieil  by  ihe  nf  w  ""' 
processes.     It  is  sufficiently  soluble,  and   crystallizes  well. 
Its  solution  is  a  Ane  deep  green  ]  the  crystals  are  of  a  soni^ 
what  lighter  colour. 

The  acetate  of  Ibad  is  at  least  as  well  known  as  that  of  AcetaUoT 
copper.  But  it  must  be  remembered,  tbut  it  exists  in  two 
stiitPs  :  that  lu  which  U  is  found  in  the  shops,  nnd  lltat  d<!- 
scrilied  by  Mr.  Theuard.  Either  mny  be  (inverted  into 
the  other,  by  adding  oxide  to  tiic  former,  and  acid  to  the 
latter.  1  believe  there  is  a  third  state  of  this  salt,  iiiterme- 
disle  betwf eo  the  two. 

The  acetate  uf  zinc  is  very  soluble.     It  crystallizes  con-  AccisteU 
fusedly.  and   liiueiies   in  its  water  of  crystallization,  the-""*' 
quantity  of  which  is  pretty  cousidcrabk'. 

If  a  solution  of  acciatc  of  iron  be  led  exposed  to  theAcctiteoC 
OjHfn  air,  red  oxide  will  sepurule,  retuininK  some  acvlic  '"*" 
acid.     Crystal*  ate  obtuned  Trom  it  with  great  difTiculi/i 
Somr  have  spoken  of  a  spantaneons  inflummniion  titkinz: 
place  on  crvnporatiug  a  Knhiti'm   nf  this  salt:  but  I  liav»^ 
never  Mca  it,  tbongh  I  have  cvjpor;ttcd  acetates  of  irdn-ut' 
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tcMt  five  or  six  lioit^.     I  took  no  particular  cnre,  eitW  to 
produce  oT  to  prfVfiit  it. 

The  acelate  or  miiDgaDese  crystalliieB  better  than  the 
acetate  at  zinc.  KhotnbiiiHul  Uininte  nmy  be  disiinguiithed 
Hisung  itH  cryalaU.  Its  colour  nrwmblen  lh«  smoky  topaz, 
if  it  be  foroicd  «i[h  viiicgur;  but  with  acetic  acid  it  tit 
whiter.  It  cotituin*  !«»  wHt«r  ol'  cryHtallizutioa  than  th« 
■cetale  or  sine,  jet  it  tiijuelieB  ut  u  liit;h  (eaiperature. 
Whatever  precaiirions  I  uuik  In  ibtiiiii  ttine  baits  in  ■ 
J  itate  of  drynera,  I  i-annot  vei>tt>r>;  to  iay,  ihot  I  have  suc- 
ceeded. Tliose  that  cryatallizi-  well,  :is  the  acetulea  of  w1- 
ver,  copper,  and  DK-'krl,  may  b<;  cui^»<li-ris]  as  in  a  stnte 
nearly  uoirorm.  But  tlie  acetate  ot  2111c  letaio*  a  tvrjr 
ivgf  proportion  of  water  in  the  mass  of  itH  confuiied  crys- 
tala;  and  unless  it  be  rt^ducid  to  very  tinv  particles,  it  re- 
mainii  io  it,  and  occasions  its  liquefaction. 

I  would  have  cndcuvuured  to  aoalyse  these  salts,  if  i 
had  concdved  any  hope  of  doing  it  to  my  aatisfactioa  :  but 
I  am  uot  acquainted  with  llie  rt-al  acetic  acid,  aud  I  believe 
itiavnkuuwnin  chemistry.  Same  rale  however  is  necessary-, 
by  which  «e  amy  appreciate  the  t-tale  of  the  substances,  on 
which  I  operated.  l1ie  proportion  of  its  weight  that  eai-li 
of  ihcm  lui>es  nt  a  heat  capable  of  decompoamg  it  entirely* 
may  seiveus  as  a  |;uide:  slid  uccordin^ly  I  exposed  a  known 
quantity  of  each  to  a  high  temperature  is  a  pla^na  cruci- 
ble, nei|i(hed  before  and  after  the  •peration. 
ii  The  acetate  of  silver  exposed  to  the  flame  of  a  candle 
"  alone  gives  out  a  strong  smell  of  acetic  acid,  and  is  reduced 
almost  without  any  change  of  appearance,  so  that  it  resem- 
bles native  plume  silver.  It  becomes  very  white,  and  does 
aot  retain  (»iTbon,  like  the  other  metallic  acetates,  unless 
the  contact  of  air  be  excluded.  Id  open  vessels  it  loses 
3-631  of  its  weight  out  of  10-UOO. 

The  total  decomposition  of  the  acetate  of  copper  is  per- 
fectly aceompluhed  in  a  glass  vessel.  Exposed  in  a  cap- 
sule oil  a  heated  saadbath,  it  first  decrepitated.  A  light  va- 
^ur  of  acetic  and  then  raituifested  itself  at  a  very  low  tern- 
parature;  and  the  salt  became  brown  round  the  sides  of  the 
wuet.     This  colour  spread  gradually  to  the  middk,  unit 

tb« 


th*  copper  ocquived  b  fine  metallic  brilliancy  lliroaghoot 
the  whule  mass.  A  pretty  bright  lisht  tlieci  seemed  ta  flath 
over  its  surfuci^  and  the  inelal  lost  iu  brilllsncvi  becoming 
like  mniislied  copper,  li  is  at  this  juncture,  llwt  the  r«i- 
duum  q(  the  distilled  acetate oFco|>|)i;r  has  be^^n  contideivil 
as  a  pyrophorus.  The  muvimum  b!iown  by  Pahrenhetl'a 
mercurial  thermometer  dunujr  the  process  was  417°.  Titit 
experiment,  carefully  conducted  in  a  platiua  crucible,  is 
ocder  to  appreciate  the  loss  on  lO'OOO  (Mrts,  gave  IS'A41  dlt- 
•ipuled  by  the  fire.  Some  carbon  remuined  with  the  metal- 
lic capp«r. 

The  acetate  of  nickel,  cspofced  to  an  open  fire,  lets  it*  nicW, 
acid  escape.     It'becomes  bluck,  and  we  see  fiaiheu  of  light 
dartiui;  o*er  iu  sorrace,  an  in  the  process  with  acetntc  of 
cop|>er.     It  retains  a  little  carbon  after  the  operation,  and 
loses  <>-'jtil  of  lO'OUO. 

Ten  parts  of  acetate  of  lead  of  the  diops  swelled  up  be-  '"'■ 
fore  lo!iing  their  acid.  A  greater  bent  is  reijuirett  to  decom- 
pose this  kali,  than  those  I  have  mentioned ;  and  the  siiiell 
is  not  ihut  of  acetic  acid.  It  bec,oneB  ut  first  black,  ih«it 
jellow,  then  red,  when  hented  in  the  open  air ;  anil  Ita  esc- 
bon  burus  as  well  as  the  mctul.  It  loses  asS'i-  That  of 
Mr.  Thetiafd  does  not  swell  up.  in  other  respects  it  exhi- 
bits the  s^ime  appearances,  but  lotics  in  tlie  tire  only  I 'ti33. 

The  acetnte   of    Aac   Inecs  its   acid,    and   becomes   le*t  ""'• 
black.     It  hurnH,  and  f^rowg  black.     It  '.uses  ti-0i5i  ^nt  as 
a  part  i«  volatilized,  this  experiment  is  less  to  be  de{>ei,dcd 
on  than  those  with  the  other  ncetates. 

The  red  mass  of  acetate  nf  iron  loses  c 
4-500 :  but  it  is  ilifficult  to  obtain  tt  iu  a  i 

The  acetate  of  mungunese  exhibits  sii 
and  loses  7-I8G. 

The  proportions  I  shall  now  proceed  t 
to    the  suits  tbut  lose  in   the  tire 
mentioneit. 

For  the  distillatinn  of  tlie^e    »nlts,  I   inlroilnceil  a  known  Di'iillitmaof 
quantity  of  eneh  into  an  PHrtlien  retort,  or  one  of  confcd  "'^  ■*'**'*• 
glats,   HCCorHIui;  to  thi'   degree   of  heiit   nere^'sary  for   the 
opcrntiuii.    To  this  I  joined  a  inbiilHteil   malrnss,  and    k 
Woolfi  phial  coiitiiinidE;  suhitior  oF  baMtrs;  and  llie  pnea« 
oiatorhemicul 


iroroinonly  about  l""*!  '"^ 

niform  state. 

[itlur   phenomciiB,*a>3n(iiieB 


the  c]uantiti 
,  I   inlroiluceil 


relate  only 
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imtacheoiiCiil  truujfh  lermixiiteil   the  appnritliig. 

thu   otii-rutiuik  mill  ttie  lowest  >l<'];i'ip  of  heat   poMible, 

ninayt  riideaxtiirMi  IP  kft^  II  ut  m  luiniinuui. 

The  'r(^*ull>  vfitt^  tUnt  proilucto,  which  it  was  necMtarf 
to  rXHininF.  I'lrst  th<ire  KinMincfd  iii  the  retort  the  mcUtl- 
lic  bnxe;  uud  lo  uncrTtuiii  the  >>iuto  in  wtiicti  it  wiu  |i-|^  by 
the  ncid,  I  talimiucd  It  to  the  liociniHslii' ex|>eriin«itaiiuil«d 
to  i-iirb  metul. 

Tha  midnnm  of  distilk'd  acetate  of  silver  diwoUcd  in 
iiilric  acid  with  pvolution  of  uitroii*  niis.  A  bluck  m>U«r 
temaiiii-tl,  nhieh  did  not  di>><'nlvi'.  Thii,  when  naslicd  nad 
drird.  nsighid  O'U.1.  and  was  rhntRoal,  The  nitric  solu- 
tion pfiMlm.'pd  lhe  ramtf  (]uui)ltt}-  ot'  niuriaic  of  nItcf  a* 
0*96  o'  mHallic  sitwr. 

Mmm.  Atlet  und  EIottbci]  har«  •nid,  that,  aRrt  the  dii- 
inUlion  ofHceLitte  orcoi>[>er,  the  uirtnl  it  o^idedi  Accordini^ 
to  the  fermcr  with  0'08  of  ciki^jf  n  j  and  «wording  lo  ili«  Ui. 
t<TiD  U4  to  bv  voluble  m  mnrinlic  acid.  Hitherto  only  l«o 
ostdetof vo(tper  ho'ebpim  mfiiii«>oed;  one, wiiich i« brown, 
coouining  0*~20of  oxt^f^it;  the  otht-r  rnl,  cnntaining  Ci'17 
of  oxij^CR  ucprdiii^  to  Promt,  but  from  espenini-Ats  od 
theecuedral  red  copper  urc  from  Cornwall  1  concuTe  it 
ahonld  l>e  eitimoted  at  0-1  lA.  [  disxalvMl  iiiuitric  acid 
lO-dOO  of  the  resi<!uiini  i.C  tlif  dit.lilliUlod  of  arpratp  of 
copper.  I  filtered  the  solotion,  and  0*055  remained  on  the 
filter,  which  had  all  the  pro|)ertie8  of  carbon.  Tl»-  Hl- 
tered  solution  I  eviiporated  to  dryncsi  twice,  adding  rnuri- 
otic  ncid  each  timp,  I  then  precipitiitpd  tlie  copper  liy 
purified  zinc,  and  obtained  yV4  of  metallic  copper.  NoW 
if  the  copper  had  not  been  iii  the  inttallic  state  in  the  resi- 
anxim  of  tlie  distilled  aveUih;  I  should  not  have  obtained 
the  original  «eii{lit  of  the  mailer  employed  ;  and  the  defi- 
ciency weiild  have  iiidii-nted  the  (jiiantity  of  oxigen.  On 
another  lO-'ooO  part?  i  |)oureil  muriatic  ueid,  carcfiillT  pre- 
ventm-  the  contact  of  uir :  aiiri  at  the  cxpiralioti  of  ten  days 
not  an  atom  of  copper  was  dissolved.  By  reduciion  by 
fire,  by  alkalis,  and  otliiT  (lociinastic  mean^.,  1  ratiafied 
myself,  that  the  cnii'jer  is  truly  [in  the  metallic  stitte  in 
the  re>idouin  of  the  distillation  of  acetate  of  copper.  Mr. 
Darraeq  found  an  insoluble  re:>iUuuut  of  O'iiii   after  the 
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action  of  muriatic  acid.  In  tny  process  I  found  bat  0*05 
or  0'06,  beyond  which  there  was  no  sensible  variation*  His 
residuum  must  surely  hare  contained  copper,  that  had  es- 
caped the  very  imperfect  action  of  the  muriatic  acid. 

The  distilled  acetate  of  nickel  leaves  a  black  residuum.  ukW, 
In  muriatic  acid   10*000  parts  dissolved  with  a  brisk  evolu* 
tion  of  hidrogen  gas;  and  0*14  of  carbon  remained.     The 
nickel  in  this  residuum  was  found  to  be  in  the  metallic 
state;  for  it  yielded  the  same  quantity  of  precipitate  by  , 

alkalis  as  10*000  parts  of  nickel,  deducting  the  carbon. 

The  rcMcluuifi  of  the  distillation  of  acetate  of  lead  is  '"^  ^^^ 
in  the  metallic  state.  It  leaves  0*04  of  carbon;  and  pre- 
cipitated from  its  solution  in  nitric  acid  by  a  sulphate,  it 
yields  the  same  quantity  of  sulphate  of  lead  as  an  equal 
weight  of  metallic  lead.  Mr.  Trommsdorf  has  said,  that 
what  is  left  in  the  retort  after  this  distillation  is  oxide  of 
lead  :  but  I  never  found  the  laad  in  the  process  oxided  but 
once,  and  that  was  when  the  retort  had  cracked.  It  is  only 
when  the  acetate  of  lead  is  exposed  to  the  contact  of  air 
during  the  distillation,  that  the  metal  is  oxided,  as  I  have 
already  observed  in  speaking  of  the  loss  it  undergoes  when 
exposed  to  heat  in  open  vessels. 

Theresiduumof  the  distillation  of  all  these  acetates,  which  AU  these  py- 
contain  carbon,  are  more  or  less  pyrophori.     It  is  not  nt  all  '^^  **"* 
strange,  that  charcoal  when  in  a  state  of  minute  division 
should  take  fire  more  easily  than  when  compact. 

The  rrsiduum  of  distilled  acetate  of  zine  dissolves  in  mu-  R«iduafii«f 
riatic  acid  directly,  and  without  effervescence;  and  0*050  of  j,q^ 
charcoal  remain.     The  ziuc  is  in  the  state  of  white  oxide, 
as  it  was  in  the  salt  previous  to  distillation. 

After  til e  distillation  of  acetate  of  iion,  black  oxide   of  Iron,  and 
iron  remains,  with  0*02  of  carbon.     It   dissolves   in   muri- 
atic acid,  and  yields  the  muriate  formed  by  black  oxide  of 
iron. 

The  acetate  of  manganese   loaves   a   brown    residuum,  manganese. 
When  muiiutic  acid   is   poured  on  it,  it  dissolves,   giving 
out  oximuriatic  acid,  and  leaving  0'03.5  of  carbon. 

"We   will    now   proceed  to  examine  the  liqiiid   products.  Liquid  pro 

The  matrabs  in  wliich  they  were  condensed  was  constantly  i—u.^^  ^**^ 
,.,..,.  ^  tiiiUlUiion. 

surioundod  with  a  frigonfic  mixture,  as  was  its  neck  also, 

which 
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W  as6 

H  nbich  I  nlwnys  oh"**  vpry  long.     In  ooiiBeqnnwe  BolhiBf 

^t  ncn|>eH  but  ptrmtineiitl J  cbsl* 

^B  lu  Uieite  fiqiiid  pioiliirin  thrrr  thiiti;a  were  to  W  ascer* 

^K  tttinpd;  iheir  i>(>eci6<    iravily,  tiii^ir  Ji^^rcc  of  acidity,  «ud 

^  thrir  proportiou  of  ipirituouA  liqin 

MrA'd  of.         To  find  ibe  >i>«cific  (ruvity,  I  tirst  tflfth  thewvi(;ht  of  a 

ture  of  la*  [59*  F.j  rontnit.,,)  f^xnclly  10  gr«m.  {iSi-*  ifr»J 
of  di«tilled  w&ter.  The  wei;{bi  nf  any  utiicr  fluid  eonUiitcd 
in  ttira  jihinl  ot  the  mine  teniperiiturv  t;uve  ihti  specific  ^b- 
vily  diiectly.  This  iiitMtiod,  on  which  Mr,  DeiicroiziDBS 
has  piihliiihed  o  very  lainuif  (laperi  n  (m  from  new;  bot 
lie  )iHs  not  oxrribcd  to  it  ull  the  HdiHiitugtR  ii  artually  {ws- 
aesBts.  Ii  meriu  the  preferein-e  particuUrly  because  it 
avoidd  all  friction  from  imnierNuo  ii)  thr  liijuor  to  be  o^ 
Bayed,  aud  has  do  limits  but  thi?  KUbibilily  of  the  balaoce 
etnployed,  Thut  1  used  was  seiiuble  to  a  thoub^itdih  of 
a  gramme,  which  gave  uie  the  specific  ^vity  s»uj;bt  to  a 
ten  thoii^audth  nearly. 
OtjadlKuin-  To  this  method  it  has  been  objeclLil,  that  the  ito[>ple 
^-  may  be  thruit  in  more  or  least  in  diHerent  experiraenta.  aa 

3B  to  force  out   more  or   less  of  the  fluid.     The  d  lata- 
bility  and  elatticity  of  glaui    tori  have  been   racnTion«d> 
But  let  any  person  repe^it  th<^  evpeiimcnl  beveral  time&  on 
tbeaame  fluid,  andbe  nilliiDd,  that  the diSerencea  will  oulf 
afiect  the  thoQsandlh  or  ten  thuuuudth  piirts.     This  bot- 
tle of  a   Laoira  weight  is  equally  adapted    fur  taking  the 
apecilic  gravity  of  (oltd  bodiex. 
Dbthoda  of         To  find  the  proportion  of  acidity  of  these  liquids,  1  had 
findintiheir     hoped,  that  by  employing  a  substance,  nhich  by  its  own 
^jT^  action  on  a  soUent  should  be  divided  into  a  soluble  and 

insoluble  matter,  I  should  be  able  to  subtitituie  a  law  of 
nature  for  the  uncertainty  of  manipulations.  Accordiugly 
I  tried  carbonate  of  lime.  But  arelic  acid  does  not  attack 
this  with  aulBcient  vehemence,  to  attain  the  limit  of  its 
action  in  a  uniform  manner :  and  having  put  some  carbo* 
nate  of  lime  into  a  glass  retort,  in  order  to  diiaolve  it  in 
acetic  acid,  I  collected  the  fluid  that  passed  over  by  di^ 
tillatiani  and  found  it  required  repeated  cohobatioii,  before 

it 


it  tensed  to  give  ugra  of  acidity ;  which  rendered  the  ^ro- 
ces9  compltf  atcd,  and  deprived  it  of  ()recision. 

i  had  equally  hoped,  that  carbonate  of  potuah  thrown  into 
acetic  actd  would  have  given  me  the  ratio  of  acidity  by  the 
(Umiitity  of  carbonic  acid  evolved  :  but  I  found,  that  trinU 
or  thtit  kind  ditt'Tcd  more  from  each  other  than  the  following. 

I  cx[>j-<ed  |>alu«!i  lo  a  strong  red  heat,  yet  I  was  far  from  TTut  i 
suppoiiinjf  It  to  be  lotiilly  de)>r)vrd  of  water.  For  more  fa-. 
I'iUiy  of  proceeding,  and  to  reduce  any  errour  to  a  tenth 
)>nrt,  I  di»iolved  one  part  of  this  potash  in  nine  parts  of  dis- 
tilled wiiter.  Into  a  given  quantity  of  the  liquida  resulting 
from  thodislilbtion  of  tlkC  acetntea  I  poured  some  of  this  to- 
lution ;  and  when  the  tinned  papers  indicated,  that  the  point 
of  ba'.amiiaiiwasat  hand,  by  letting  it  fall  drop  by  drop  from 
a  very  al^itdcr  tube  I  attained  a  degree  ofoccurary  more  than 
iiufficient,  to  answer  ihe  other  parts  of  these  researchei. 
fTo  be  concluded  in  ournert.J 

XIV. 
On  the  Prrcipilatwn  of  a  Solution  of  Svlpliate  of  Lime  by 
Sulpfmrif  AeiH.     ByT.  Le  Oat  Bbewebtoi.  Fellmeo/ 
She  ftoyal  Phyrieal  Society.  Edinburgh, 

To  Mr.  NICHOLSOX. 

I        SIB. 
N  a  paner  on  the  acids  produced  by  treating  gitnger  root 
with  nitric  Hcid,  which  you  honoured  with  a  place  in  your 
Jourjinl*,  was  this  onte. 

"  The  fact  of  sulphuric  acid  causinj;  the  deposition  of 
"  lulphiite  of  lime  from  a  state  of  Bolution,  lo  me  is 
"  litlle  (Uf-priainij.  however  it   may  perhaps  be  "'ell  kiiowti 
•■  to  those  more  versed  iu  chemical  experiments  and  in  no 
"  mtioner  puKling." 

Thut  sulphate  of  lime  mav  be  rendered  more  soluble  by 
tn  exieH-i  of  acid,  is  a  well  established  fact;  but  that  a  still  putiijof  ika 
g'-eater  eieesm  of  acid  should  cause  the  deposition  of  ihe  •*'^ 
■ulpbate  already  dissolved,  seem^  an  operation  of  so  anonia- 
lou*  a  nature,  that  it  caiiiiiJl  he  received  as  true  without 
the  ii;reale<t  scepticism.  Impressed  with  this  idea.  I  at< 
t«m(>led  to  discover  the  so'irce  whence  the  deception  had 
wiginsted)  and  ibiuid  it  to  ue  in  the  sulphuric  acid. 

The 
•  Vol.  XXV,  p.  177. 
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"  3dI|i!uI«  of 


LCKid, 


KltKTiriC   KXfTl.' 

Ttic  «al|>l>tm<facii]  conluiiird  a  (|u8iiliiy  of  sulpbaU  of 
___^  liwe,  whi«ti  wae  (Jtiii'stted   uit  diluting  the  atid,  and  which 

preaciitcil  cryitols  precUcl>  siauUr  to  ibaie  id  ibe  paper 
■lludeil  (ix 

Thuuf-ti  U'iiig  deLVKRf]  hy  the  impurity  of  ihe  culphu] 

acid  tlucB  uui  ulTect  the  gencrii]  condiiaioQs  as  to  the  add 

pcotliK'la  ol>tHiije<l  bj  treating  tjiifgrr  root  with  nitric  acid. 

ycl  it  t.bo«a  ttie  cryatulliKtd  Dinttcr  in  tin-  exp«rimenU  did 

f  fd    no't  Btixv  rroo)  uiiiig  nliite  lend,  ii)(houj;!i  tl  was  nduUcreU'd 

■umimiiA      with  vlialk,  but   from  using  impure  Milpliuric  ttcid ;  mid 

^1^^      '*^  »how»ti>o  iht  nccewiiy  of  young  exporrnicatuliktii  paying 

particular  atleution  lo  the  [lutily  of  ihe  ri->^cut*  employed. 

.1  am.  Sir,  yours  very  re»p«ctfully, 

Baicf ry,  June  J3,  1810.        T.  L.  G.  ItKKWERTON. 

SCIENTli-IC  NEWS.' 
Wemftian  Satural  IJitior^  iociet^. 

H<>«t!efT  of  jC%.T  th«  me«ltag  of  lL»  Society  on  the  7(h  of  April,  Dr. 

ArltiiliU<»U.  ]Vi^i„„j^,i„  ,«j  ^  ,t,i«eruloi5icui  notice,  ou  tht  tn«M  of  ih« 
.UigblMiida.from  Killin  to  Ura«tiitir,  by  lli«  mtty  of  Gl«D  Zilf. 
£ui  Lawcis  19  tiompattd  of  uudiiUieci  inica-«Uie,  ivhivli  at 
tbcMiiniuit  isytllowish-grsy.  and  iu  some  vurtitic*  *o  full 
•f  qunrta  u«  to  cMtimbk  b  saixlstot^  Towards  Lagier&it, 
beautiful  giiriii;ts  begin  to  upiicar,  B<;yoji<l  ^lullevcaiD, 
|Cn«ia» occurs;  also  liweitane.  iiomblta de-slate,  and  «ieuitc. 
'£e^des  the  subsUnces  first  m«iitioQ«<),  Glen  Zilt  is  remark- 
able by  a  pucutiur  Hi;^'regate  of  I'eldftpar,  hornbleode,  and 
,  ,  .occnuoDaDy  ijuartz;    in  which  the  various  prgportiona  of 

these  ingredients  exhibit  tlie  rock  under  various  aspects  of 
the  sienilic  and  gTeenstoae  species.  It  is  distinguislied  froiii 
igfanite  (for  wliirh  it  b^s  been  uii^aken)  not  only  by  the 
BnCTjstHllized  sUte  of  the  feldspar,  but  by  the  prekeoce  of 
^ornblwndct  aud  Ihe  abi>ei)ce  of  mica.  Frofesaor  Jameson 
',  htts  culled  it  senitic  greeuitune.  It  oci:urs  iu  coufotwa^le 
beds;  iiailicularly  one  of  great  size,  wliicli  iatersecU  t^e 
channel  of  the  river  at  different  places,  near  the  l«dga. 
'Crossing  the  mountains  from  Glen  Zilt  t«  tb«  course  of  the 
Set-,  n>e  find  hornetone,  feldspSr-jiMphyry,  and  limestoae, 
a«bordinate  to  mica-slate  and  gneiss;  til)  we  rearh  the  ca*< 
tletowu  of  Braemar,  where  the  >;raait*«f-<lM-C 
kogth  oi>[)tar5. 


SCIENTIFIC   MEWS*  gm 

At  the  same  meetint^,  a  communicaiioA  from  Col.  Imrie  Vertical  coo* 
was  read,  defcribini?  the  conj^loioerate  riH:k  ol-  the  Gram- JJ|^J^^"*^ 
piaiis,  and  triicing  it  irom  near  Stonehaven  to  the  Burn,  and  Gcampiaiuu 
nj^aiu  at  Cullender,  eii^hty  miles  distant  to  the  N,  W.     The 
position  of  this  conglomerate  rock   is  vertical;  and  of  this 
fact,  in  Col.  lmrii'*s  oi)ioio:i»  no  satibfactory .explanation  has 
yet  been  ^iven. — At  this  meeting,  also,  there  was  laid  be- 
fore  the  Socittv   an  accurate  section   of  the  coal-field  at^calMdil 
Alloa,  accoinpunied  with  interesting  remark8,by  Mr.  Robert 
Bald,  civil  engineer,  and  manaj^er  of  Mr.  Erskine  of  Mar^s 
extensive  coaUorks.     The  depth  of  the  section  is  704  feet; 
the  alteruutini^  strata  arc  141   in  number;   and  the  total 
amount  of  the  thickness  of  the  different  beds  of  coal,  is  5Q 
feet  4  inches.      Captain  Laskey  likewise  presented  to  the  Fossil  enaW 
Society  a  cabinet  containing-  a  series   of  the  remiuns  of  a  ""*• 
fossil  cncrinns  found  in  slate-clav  near  Dunbar. 

Mr.  Leybourn  of  the  Royal  Military  College,  has  just  Matherattieil 
published  the  tenth  number  of  the  Mathematical  Uei)o«i-  ^^**^'*^' 
tory,  containinc^;  solutions  to  the  mathematical  questions 
proposed  in  the  Ei^^hth  number,  and  a  series  of  new  ques- 
tions to  be  answered  in  a  subsequent  number;  an  Essay  on 
Polvuronal  numbers;  a  new  demonstration  of  the  Binomi-* 
a!  Tht'orem;  an  illustration  of  the  forty-seventh  proposi* 
tion  of  the  second  book  of  the  Principia;  a  curious  inde- 
terminate problem;  solutions  to  a  curious  problem  in  Dy- 
namics; aiid  a  continuation  of  Le  Gendre*s  Memoir  on 
Elliptic  Transcendentals. 

Mr.  W.  Moore,  of  the  Royal  Academy  at  Woolwich,  has  Treatise  on 

in  a  j^ood  state  of  forwardness  a  Treatise  on  the  Doctrine  of  ^*""®°'*"^ 

I'^luxions,  with  its  application  to  all  the  most  useful  partt  of  tion  n  liaTal 

the  true  Theory  of  Gunnen',  and  other  very  important  •".**  will**'! 

•  'f         *  .    scicDcc 

matters   relating  to   Military    and    Naval   Science.      The 

fluxions  will  be  preceded  by  such  parts  of  )he  science  of 
mechanics,  as  arc  necessary  for  reading  the  work  without 
referring  to  other  authors;  and  the  whole  will  be  so  ar- 
ran<<ed,  that  any  person  moderately  skilled  in  algebra,  geo- 
metry, and  tri!i;onometry,  and  having  a  knowledge  of  the 
most  common  properties  of  the  conic  sections,  may  pro- 
ceed to  these  inquiries  without  any  difRculty.  The  whole 
will  be  printed  in  1  vol.  8vo,  and  will  be  particularly  adapted 
\p  all  Military  Institutions  of  eniineq^re,  Jdfteoro^ 
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ARTICLE  i. 


Analysis  of  the  Galvanic  Pile.    By  3.  A«  De  Luc,  Eiqi 

F.R.S. 


I 


l^ART  it. 


Concluded  thie  first  part  of  thid  Anatyiish^  an  cp^"' I'lle separated 
tiient,  in  whicli  a  pile  of  /G  groups  of  ziuQ  and  silver^  the  ^V  wriun|{pa» 
ijiimber  used  in  my  preceding  experiments,  separated  by 
y»ieccs  of  writing  paper  substituted  for  the  toet  clothe  though 
givint^  very  s(Misibie  electric  sid^ns  dt  its  extremities,  produced 
no  itiemiral  elfects  in  tht'  water  of  the  usuul  glass  tubes  ap« 
plied  to  it,  nor  the  shvcli* 

This   experiment  was  made  diirinp;  my  investi^^ation  re-  Difference  be- 
speclini]^  the  causes  of  the  tuo  distinct  effects  of  the  pile^  t^veenthedeo- 
namely  ekclric  and  chemical,  which  by  the  foregoinj^  expe-  ^.^j  effects  of 
riments  had   been  proved   to  be  different;  the  former  de- the  pile, 
pendinsf  only  on  the  binary  tTrtupit  of  the  metalsy  separated 
by  the  beat  conductivif  sub^ta-nce  noumctnliic^  and  thus  not 
uecessarily  productive 'of  r/ifw/cti/  eti'cots ;  these  recjuiiini^ 
absolutely,  that  the  interpose  d  vonmctaUlc  substance  be  wet ; 
a  circumstance  from  which  the  chemical  eiferts  depend  on 
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ARTICLE  L 


Analysis  of  the  Galvanic  Pile.    By  J.  A.  Dfi  Luc^  Eiq* 

F.R.S. 

l^ART  It. 

A  Concluded  the  first  part  of  t hid  ^ita/y^ts  bjr  an  experi- t>ne  separated 

tncnt,  in  which   a  pile  of  76  groups  of  zinc  and  «7ffr,  the  ^V  wriun|{pa» 

ijiiinher  used  in  my  preccdinij  experiineuta,  separated  by 

j>iects  of  writing  paper  substituted  for  the  loet  clothe  though 

tj:ivlni^  vtTV  s(Misibie  electric  siy^ns  ilt  its  extremities,  produced 

iH)  i/iemiral  elfects  in  tht*  svater  of  the  usual  glass  tubes  np^ 

}>lipd  to  it,  nor  the  shoc/c* 

This   experiment  wsis  made  durinp;  my  investi;^tion  re-  Difference  be- 
specliui^  the  causes  of  the  two  distinct  effects  of  the  pile,  twecnthecleo- 
namely  electric  and  chemical,  which  by  the  foregoinj^  expe-  ^.^j  effects  of 
riments  had   been  proved  to  be  diifrrcnt;  the  former  de- the  pile, 
pending  only  on  the  binary  frroupt  of  the  metals,  separated 
}»v  the  beat  conductivif  sub^tivnce  nonmctaHic^  and  thus  not 
necessarily  productive 'of  r/ifw/cu/  ctftc^s;  these  reouiring 
absolutely,  that  the  interposi.d  wow wc-Zfl/A'c  substance  be  tcet\ 
a  circumstance  from  which  the  chemical  elferts  depend  on 
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groups  composeii  of  the  two  meials  with  the  wet  hod^  be» 
tween  thein*     Such  is  the  fundamental  |m>po«tion,  with 
respect  to  the  mode  of  action  of  i\ie  gahwuic  pile,  which  was 
to  be  submitted  to  farther*  experiments* 
Coaductineiii-      The  conducting  faculty  of  all  the  sohfttances  of  the  vege^ 
fo^^nTbs^^  fiiWtf  and  anima/  kinds,  that  may  be  employed  to  aeparatc 
owing  to  mois-  the  binai  groups  of  metals^  for  transmitting  from  one  to  an- 
^^^'  6ther  their  individoal  electric  elTects,  mostly  depends  oo  a 

tortain  quantity  of  moisturet  with  which  they  are  usually 
penetrated.  Of  this  1  had  soon  an  op|M>rtunity  of  being 
informed,  by  an  experiment  of  my  friend  Dr.  Lind,  who 
liad  constantly  followed  the  progress  of  these  researches : 
he  had  constructed  a  pile  similar  to  mine,  except  that  eop- 
per  plates  were  substituted  for  siloer  plates,  which  acted  also 
immediately  upon  the  ^old-leaf  electroscope ;  but  he  found 
the  following  change  in  it. 
Kxp.2t.  ^^^*  ''^^'     ^^  dismounted  this  pile,  and  laid  all  its  parts 

Th9  paper  on  his  hearth,  before  a  great  lire,  so  that  the  pieces  of  pa* 
'fhe  ictijn  di-  P^*^  ^^""^  almost  singed,  and  mounting  it  again  in  this  state, 
minUhed:.  it  did  not  sensibly  affect  his  electroscope :  he  brought  it 
iniH.  my  room,  and  it  affected  only  the  electroscope  of  my 
condenser.  We  then  dismounted  the  pile,  and  laid  all  its 
paVts  On  a  table  for  one  hour,  my  hygrometer  being  about 
40^,  and  when  aji^ain  mounteil,  it  acted  on  the  electroscope 
as  rt  did  before  the  papers  had  been  so  thoroughly  dried  by 
a  great  heat. 

Water  notan  '^'*^"  experiment  shows,  tliat  Mr.  Davy,  was  mistaken^ 
insuliiiiigbody  when  he  thou;?ht,  •'  that  with  respect  to  electricities  of  such 
"  low  intensities,  water  is  an  insulating  bwly."  On  which 
principle  he  considered  the  mode  of  action  of  the  pile  under 
the  idea  of  what  he  calls  induction ;  meaning,  1  suppose, 
hotnething  similar  to  the  effect  of  Voltu's  condenser,  when 
it  operiiles  by  the  interposition  of  siik  between  the  metallic 
plates.  If  this  were  the  case,  piecis  of  siik,  through  which 
what  he  calls  induction  is  readily  produced,  being  placed 
bftweeu  the  binary  groups  of  melaUy  should  produce  a  still 
greater  eft'eet  llian  paper  in  its  common  state,  as  more  insu^ 
laliiii;;  whereas  the  loregoing  experiment  proves,  that  the 
ell'ect  almost  <:eases,  when  paptr^  by  thorough  dryness^  is 
reduced  to  the  &tatc  of  an  insulalin*^  body.     1  insist  on  thh» 
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intanly,  becuu^e  it  iuvolvrs  0^  o{  the  most  impottont 
[   qnesiionH  in   Utrrsirm)  pbysk-*.     Must  we,  in  ike  pre$ent  Zlecviaiy  tiat 
tlaie  0/  our  knowltilite,  be  »atisli<iil  niih  eirctrical  tnfrgin.  '^^"'^'''  *^ 
wlikh  might  be canaidnted  uaeaential  propertiti  o/matter*f 
Or  rather,  in  this  vtry  slate  of  our  knowledgf,  ib  it  not  aU  but  ihe  elTect 
feiulv  uKf  rtuiiitrtl,  that  a  {lurlicular  subftaiiee  exists,  uame-  of 'lutiua 
ly,  the  eleetric_fiuid,  which,  beside  the  tUtcts  here  in  view, 
produces  greater  and  more  gi^ntral   effectf  ou  our  glolw? 
This  ifueslioii  is  the  muin  object  of  this  and  the  followJDg 
lera,  un<i  I  hope  it  will  be  decided  by  fucts. 

laving  foiiiiJ   t\o  coHitutting  kubstaoce  more  conTcnient  The  t:»iumii* 
tbau  paper,   for  traDHiuitliiig  from  one  to  another  of  the  bi-  '*''"  •?'  '''^ 
.   nary   groupa  of  melals   their  individual   effe^s,   1    came  to  juDmaied  br 
consider  whether  it  uiight  not  be  ot  some  adTaiitage,  on  ac-?*><>''i!<l>°I»- 
.unl  of  tht  very  small  quantity  of  tltctricjluid  thus  ««( iu  ^i^  ^'^'|^ 
motiun,  to  pruducL' a  closer  contact  of  the  paper   with  theAvictvttM. 
melalir  betwei'n  ihi-ir  groups.     I  made  various  experiueots, 
by  pasting  lite  paper,  first  on  both  melali,  then  on  one  only, 
,   in  the  interviiU  where  1  had  plac#<l  it  luuse.     My  condenser 
Kudered  easy  these  trials,  aa  I  could  make  them  on  [liles  of 
only  'JO  groups,  and  the  following  was  the  general  result. 
'  There  is  an  increase  in  tlie  transmission  of  the  electric Jluid^ 
when  the  paper  la  pasted  on  tiie  outside  of  such  group, 
vpon  the  metal,  which  becoiaes  negMivt:  but  the  reverse 
Ukea  place,  when  it  is  pasted  upon  the  mttat  which  becomes 
I  poiilne. 

In  the  following  experiment*  each  pile  of  90  groups  was  Mode  of  tan- 
\  placed  upon  the  moving  Kietallic  pillar  of  mj  condenser,  • ''"' 

[  and  ruii^d  into  contact  with  the  receiving  plate  of  ihejatter,  pteTc  tku. 
Tc  I  left  it  durini;  30  seconds;  then,  letting  it  down, 
removing  thr  upper  plute,  1  observed  the  divergeuce  of 
F  the  gold  Icsvcs,  aiid  noted  it  in  lUrimals  of  uii  inch,  a^  in 
[  the  experiments  of  the  tut  part.  In  these  operatious,  tha 
[  end  of  the  bmall  piles,  which  rested  on  the  pillar  commu* 
[  taicatiiig  with  the  ground,  was  thereby  neutral;  and  the 
L  Irhtile  electric  difference  between  Its  extremitiea  ^aa  expre>3- 
ed,  with  its  proper  sign,  by  the  electroscope  of  the  conden- 

•  Ml.  Divy^  Bakerim  Ltetwt,  Ph.  Tnni.   1S07,  ftn  I,  p,  39i  ut 
jDunul,  *iil,  XIX,  p.  M}. 
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*er.  The  first  experimenl  on  p«c1i  ■ssociation  of  metals 
wiK  niBilL-  Willi  tlie  psperK  loose  bttweco  tliu  grompi,  iu  or- 
der to  olnLTVt-  aJ'terwurO  the  ttit)'<.Tciic<Hi  rfsuUing  from  tlie 
panting  them  on  one  or  ihe  utliir  of  llie  tneiaU. 

Exp-  «e.  ^\'^th  SO  groupti  ;(«e  and  tiher,  separatwi  hy 
/mtjff  pieces  af  payer. 

Silver  sidi:  on  the  pillar,  rinc  tide  applied  to  ihe  ttmil. 

pos.  0-35. 
ZJHr  »idc fihcr  side »rg.  0'35. 

The  <Jiffi:rrarr  tietwccn  the  ettremUiei  being  commonly 
equal,  with  only  o|)in.sit«  W^'W,  when  these  cxlremilus  ate 
ill  turn  applied  to  the  condenser,  1  jholl  soppress  the  sign 
when  the  ijuitHtiltf  only  of  the  differmct  will  be  the  object  of 
coRsiderRtion. 

Exp.  13.    Thi»  will  gire  tbe  first  proof  of  the  advantn-^c 
of  pitstin<{  the  paptr  on  Ihc  tnrial  winch  becomes  nfgatire 
ill  contact  niiU  the  othtir;  thi«  bein^  the  CAM  of  titter  ta 
the  above  pile. 
30  ^iip««)ne  nnd  Hfcfr«cpnratcd  by /ooje  paper- ••■0'33 

30  gruups pu[ier  p»(cii  on  the  >i/cfr-  -ihe gold 

k^f  struck  the  nde. 

Zinc  and  silver  (or  copper]  arc,  as  yet,  the  metals  which, 
b^ing  associated,  differ  the  most  in  their  eleefrie  states,  and 
for  tlii^  rciison  thoy  arc  commonly  n«ed  iu  the  pile;  but  in 
order  to  ascertain  vi  hetbi'r  the  advantage  mnnifvsted  by  tl»e 
above  e!i(perl[n*'nt,  of  pastin-;  the  pfl/wr  on  the  metal  which 
becomeg  nezalire  in  eueh  ^roup,  was  gptienil,  or  only  a  cir- 
cumstance attached  to  tilver  and  /inc.  I  thought  of  em- 
ploying tome  vifta/,  nliicli  became  nrifori tie  wjth  zi;ic,  but 
^jtfiVc  ivith  sil:er:  \  tound  petcier  such  an  intermediate 
metal,  from  the  toliowinj;  expiriment. 

Erp.  24.  Wilh  two  piles,  e:K'li  of  90  pronps,  the  first 
stiff  aori  petrler,  the  second  peirier  and  silver  ;  the  gronp-! 
"  eeparafcd  by  loose  pieces  of  paper;  each  pile  beinj^  alter- 
nately phiced  in  rornmiinicHtion  with  the  gronnii  by  one 
fiiiir,  y.\\',h-  liie  other  eoiOinunicutcd  with  the  condenser. 
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1st  Dile  -f  ^'"^  *^^^  applied  to  th^  condenser  •  •  •  •  pos»  0*10 
P      \  pewter  s\de neg.  0*10 

'^d  nile  I P^^^^^  '*^^  applied  to  the  condenser  •  •  /m)5.  0"20 
'        (^jtVr^rside •••• neg.0*2$ 

Tbis  experiment  first  affords  a  new  proof,  that  n4gati9eThtaeqaa}\tic$ 
and  positive  are  no  qualities  attached  to  certain  metaU^^vince  certiin  meuls. 
here  pewter  is  negative  in  its  connexion  with  zinc,  and  pad*    - 
live  when  connected  with  silver.     It  is  only  an  accidental 
circumstance,  that  there  is  as  yet  no  know/i  substance  with 
nliich  zinc  becomes  uegativef  and  none  with  which  silver 
(or  copper)  becomes  positive;  and  they  have  in  themselves  '  j 

no  tendency  to  either  of  these  states,  acquiring  them,  and 
that  inversely,  by  particular  circumstances,  as  will  be  seen 
hereafter. 

AVith  respect  to  my  present  purpose,  this  experiment  bar- 
ing shown  me  in  pewter  a  metal  proper  for  the  trials  coo- 
ceriiing  the  pasting  of  the  papers,  I  made  the  following  ex* 
pcriments. 

Exp.  25*     With  3  piles,  each  of  ^0  groups  zinc  and£xp*2^ 
pewter* 

1.  The  paper  pasted  on  zinc almost  no  effect. 

'2 loose  between  the  groups  •  • 0*1 

3 pasted  on  pewter    • ••  0*5 

Exp,  2^.    With  3  piles,  each  of  20  groups  pewter  and  * 

silver^ 

1 .  The  paper  pasted  on  pewter •  0*05 

'2,  • /oo5e  between  the^rotip5 ••••••••••  0*!ii 

3.   .....•••  pasted  on  silver-  •  • •  •  •  •  0'4    i 

Though  there  is  not  so  ranch  increase  of  effect  in  the  last,  shows,  tint  the 
as  in  the  two  preceding  experiments,  it  shovi^s  still  the  same  «on^ucring 
general  circumstance,  that  there  is  some  advantage,  for  in-  should  befixed 
creasing  the  transmission  of  the  individual  effects  of  each  to  the  ncgati? « 
group  of  metal  to  the  extremities  of  the  pifet  in  fixing  the 
nonmetallic  conductivg  substance,  on  the  outside  of  each 
grovp^  upon  the  metal  which  becomes  negative  in  its  con* 
iiexioa  with  the  other;  a  circumstance  which  led  me  soon  to 
farther  steps:-  for  these  experiments  presented  me  first  the  Hintofaspon- 
prosptct  oi'  a  spontaneonsi,  as  well  as  lusting  electric  machine,  uncouselccici^ 

the 
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VIS  ■  gndual  (finimuTtoii  in  the  tnolioii  of  fhe  eJectrof^opftf 
and  a  chtingc  in  theeflf^cts  on  the  pile  From  tliecomniu 
tion  «f  its  pstremittes  wiili  Ihe  ground, 
Un«nn«trf        fl.  Lastly.     These  clianMs  «uid  not  b<'  altrihuted    tft 
with  hnt,         .,  p    ..,        ,  .  .  .  I       .  ■  1 

noLiiura,  or     "'o^f  oi  FiM'^r  "fil  or  moislvTf,  al  It ntl  m  my  rootu,  »iid  id 
dnnixr  of  (lie  influcnring  directly  the  pile;  for  I  he  room  rpiDftiiied  nenHy 
'     i|t  un  et^nai  tempenilure,  and  thtre  were  but  iniitt)  chti 
in  my  liTi;romeler.     I  alw  frequently  observed  the  buromer 
ter,  arxi  round  no  connexion  l>ttw(^i:ii  its  varialiom  and  tli< 
great  changes  in  the  sirikingi  ofihe  gold  kavt-s. 
Oving  Id  altc-      From  the  whole  together  of  tlie»c  ohservalions,  I  coald 
iftuij.  «urit|ute  the  vnriattnnB  in  the  eleclnc  phenomi-na  of  the: 

pile  only  to  ctwoges  in  Ihe  tteclrlc  stute  of  the  ambiefit 
crlhudein  theefleelsofthecommiimratioD  with  the  t;rDitnrf| 
to  chungcnbledifliTcnces  between  lhcf/ec(rir  Halt  of  the  Tut», 
teraod  t hut  of  theirtV;  un  ohjt-ct  on  which  we  owe  to  Sig, 
Vdtiiho-*^,  Volja  s  gre«t  nnJ   rimdumcnlal  truth.     Thii  juitly 
(oniatot  'b       ^'"■1^*^'^  expcrimentnl  philonophor  hu»  mode  it  c-vidcnt,  tb«t, 
ciMCiic  Buid,    air  possesses  llie  e!cclrie_fitiid  as  well  at  oil  th-:  Iwdioti  whiilj'i 
it  «urroDti(Ii;  and  on  thii  priridple  he  has  fviindedlhe  only 
ml  explanation  of  the  tifrlric  motioHi  of  free  bndiM,  such 
aslbe  pniriiof  bull*  and  the  gold  leaves  of  onrdectrOBca)ies,  i 
The  efeflriejiuid  tends  ui  an  egtiilibriuoi  amon^  atl  hodie*,  ^ 
including  the  air,  and  there  h  a  mutiiul  ultmction  between 
it  and  all  of  them,  weak  with   coHiluclora,  but  strong  "ith 
ftandwdiof     »*'"'«W"^"C'<"'i, among  which  isair.     The  j>roi>ortiouaI  quan- 
plut&minut.  Uty  of  electric  fiuid,  which  is  nctua/Zy  possessed  by  air,  h  llie 
Standard  otplus  and  rntiim  in  the  eUclro/copes ;  and  the  pro- 
portional quanltly  of  th'n.  Jtu id,  which  is  actuallif  pcissesscd 
by  the  ground,  is  the  standard  of  plus  and  minus  concerning 
the  dilTerences  in  the  electric  stale  of  insulated  bodies  com- 
pared with  its  own  :  these  standards  are  sometimes  similar, 
but  they  are  often  different.     I  shall  not  enlarge  hereon  this 
beautiful  theory,  which  1  ha»e  fully  explained  in  my  works, 
and  demonstrated  by  direct  experiments*;  but  applying  it 
TBbci  e,n  ihfl    to  the  pile,  the  immediate  efiects  of  the  ambient  air  mu«t 
?''*■  be,  to  give  some  fteclric fiaid  to  its  negative  side,  which  has 

proportionally  Uss  than  itself,  and  to  lake  oome  from  ihe 

•  frfifei  nr  Js  MitivalogK,  pnlilLihed  in  London  b;  Elmslej  \a  MiQ 
^pA  1787. 

p^sitixt 


*A1IALT9I9  OT  THE   SALT1K1C  PILE.  ft4t^ 

posilive  side,  vhich  has  more;  and  as  this  influence  must 
f  hung^  according  to  the  changes  in  the  electric  state  of  the 
eir,  the  inodiBcatloni»  of  the  electroscopes  at  the  extremitica 
of  the  pile  may  lead  to  unfold  the  latter,  but  not  without 
farther  discoveries. 

I  was  stopped  in  the  progress  of  these  researches  by  an  in-  bi&ctiltfe& 
cident,  which  has  occasioned  uie  much  labour,  and  still  re- 
tards them.  This  new  pile  is  certainly  in  itself  a  meteoroto^ 
gical  i  list  rum  cut  of  great  importance,  as  njay  be  already 
judj;od,  and  sliall  be  farther  explained  hi  the  following  pa- 
per ;  but  in  the  state  above  described  it  was  not  fit  for  regu- 
lar observutions,  and  till  the  present  moment  *' I  have  not 
yet  surmounted  all  the  difficulties  :  I  foresaw  thenij  and  it 
was  the  reason  why  }  wished,  that  the  beginning  of  this 
new  career  should  be  soon  ki-own  to  experimental  phdoscH 
phers  through  theP//i7.  Transactions  \  in  order  that  it  might 
be  foilqwed  by  others,  and  probably  with  more  saccew 
than  by  myself;  but  I  am  reduced  to  give  the  history  of  a\j 
own  progress. 

From  what  has  been  above  explained,  the  Atrikhngs  of  the  Thei^d leaves 
gold  leaves  in  the  electroscopes  were  become  the  object  of  ai  laii  siuck, 
observation :  for  this  purpose  therefor^  they  ought  to  have 
regularly  (:ontinued  ;  however,  after  one  of  the  gofd  leaves^ 
fit  either  side,  had  alternately  struck  and  fallen  for  soqie 
time,  it  at  last  5/ucA;  to  the  tin  foil.     The  side  therefore,  tp 
Vvhich  this  happened,  was  placed  In  permanent  communica- 
tion with  the  ground f  which  made  the  ftrikings  to  begin  at 
t]»e  opposite  side;  but  tlvere  alsp  the  gold  lent' stuck.    These 
adhesions  continued,  till,  by  a  stroke  on  the  top  of  the  elec- 
troscope, the  gold  l^af  fell ;  the  oscillations  were  then  re- 
newed, but  again  stopped  in  the  same  manner.     I  tried  va-  Atteroputa 
rious  methods  fpr  preventing  this  adhesion,  especially  by  P'«^«"tthii, 
substituting  for  the  tin  foil,  \^-hich  has  a  rough  surface,  po- 
lished laminie  of  many  sorts  and  forms,  keeping  them  even 
at  some  distance  from  the  glass,  ^hich  might  contribute  to 
thiseifect;  but  all   was  to  no   purpose,  still  the  gold  leaf 
Voul4  stick.     This   was  a  great  disappointment,  and  the 
only  method  I  could  devise  was,  to  increase  the  power  of  a 

•  Two  years  have  elapsed  since  I  communicated  to  the  Royal  Society 

the  iLxperiments  and  Ob:>ervuiions  wiiich  are  here  my  object, 
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pilr,  till  it  could  tonve  aniBU  m^toUic  baits,  in  hope  tbttt 
tbeie  would  not  tlirk. 
JnerranalAe      Two  ways  presented  th  em  Halves  I  o  my.  mind  for  this  in- 
»<i«ofilie     freaae  of  power  in  a  pile;  one  by  it'Cms phUi  of  a  larger 
tize,  th»  other  by  iiicrfasing  the  nitmber  of  iht; groupn.     Tho 
tiret  method  would  have  been  ci)mbe»otne:  but  for  a  rea- 
son which  t  ehaU  explain,  1  did  not  expect,  that  it   would 
hftve  the  desired  etfecT.     Ilotvcrer,  evt-n  for  the  Teritication 
of  ray  conjecture,  1  made  the  following  experiment. 
Ksp.  39.  Erp,  39.  1  procured  10  fin  it  tvf  iron  plates  4  inclie«Miuare: 

Platnofaiff^  ,n  others  round,  of  only  O-g  inch  dismrter:  and  I  took  lO 
I"^     *"       of  tny  platM  of  1-fi  inoh  dla.neier.  I  cm  pieces  of  Ihitch 
gilt  paper,  the  %'ize  of  each  of  them,  and  compared  tbt-ir 
respective  effectH  on  my  condenser.     Tlie   mtiilt  was   be- 
yond my  expectation ;   I  had  only  conjectured,  tbut  the  iii- 
crense  of  site  would  not  increase  the  dittrrgenre  of  the 
gold  leaves ;  now  thii  was  not  only  verified,  but  the  lai^est 
plates  produced  the  smallest  effect.     Ilowcvcr,  this   unex- 
pected difference  probably  proceeded  from  some  occidrn- 
ta)  cause,  which  I  had  no  time  to  iiivefciijfate,  and  I  cuntti- 
de red  this  experiment,  whi<^h   1  huve  otlen  repeated  under 
various  forms,  only  as  ascertaining  the  following  proposition : 
5m  inaiffoient  that  for  the  elerlric  molions,  considered  Miely  with  respect 
wiih te»i>ect  to  to  the  ()uantitf  of  divergence  iu  tlie  ehctrosropr,  llie  siit  of 
hul  ihe  fi«'      ''■s  plaits  is  indifliTciit;  thougii,  for  the  ^^c^Mciiry  of  the 
qucncy  of  ibc  Urikingt  of  the  little  pendnlo.  and  th«  intensity  of  the  ef- 
ereuc^lih      fects  when  the  extremities   of  ihe  pile  are  connected  toge- 
tlio  tiM.  thtr,  with  the  same  number  of  groups,  these  effects  increase 

with  the  size  of  the  plaies.     TWu  diKtinction,  to  which  1 
shall  return  in  the  following  paper,  constitutes  a  part  of  the 
theory,  which,  as  it  made  me  foresee  the  result  of  the  above 
experiment,  I  shall  now  explain. 
Volti%  eon-         1  tm  indebted  for  the  ground  of  this  theorj-  to  Si;;. 
<en.er  <!«»      Volta;  who,  wliCQ  in  17B2  he  showed  me,  at  Paris,  bis  then 
slightdevia-     new-invented  admirable  condenser,  expluined  to  me,  that    it 
tiuii*  iif  <l«>   could  Hot  serve  to   manifest  minute  degrees  of  dnialiitii 
bodit).  from  the  f/<f(n<r  */oii(/ar*/,  when  belongin;!  to  Jmn//  bodies 

but  only  to  bodies  «f  such  un  extent  or  nature,  that  (lie 
applicalio[i  of  the  condenser  (by  this  takiiii;  its  ^hare  of  that 
deoialion)  does  not  sensibly  lessen  it.     As  an  example  of 
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the  fiTit  c8£P,  he  ^ave  me  the  atcno^iitit^re ;  and  with  mjici;! 

to' (he  nature  of  bodies,  he  took  n  Ltyden  vial  diwli urged 

without  u  continued   ciint;i''t,  tlie  Ttiiitunm  of  which,  from 

lt>  nature,   [Day  ntfect  a   moileratc   sizecl   eondmsrr  without 

beiii);  much  lessened  '  and  to  show  me  the  necessity  of  tliis 

conilition*  he  made  line  of  the  following  analogy.    When  F.(pla]n»il  b; 

k  piece  of  ^jround,  by  beiof;  swampy,  indieiiln  tome  stiigi-  "'"''*?» 

Diiiit  WHtir,  if  a  K'cit  be  dui;  there,  the  wuter  nil!  uot  fill  it 

up  10  the  level  of  the  ilralam  of  earth  whence  it  proceeds, 

unless  this  ffra/iirn  be   of  such   nii  e.rtent,  that  the  quantity 

of  water  winch  gnthcr^t  in  the  well  hii»  uo  bcnsible  [iiojinr- 

tioH  with  ihot  contained  in  the  ulntnm ;  so  that  the  su)>- 

tractioa  of  this  cjunntity  cannot  affect  ihi-  Inel  at  which  the 

Mater  Hand*  in  the  frrarnm.     We  huve  ulso  an  exumjile  uraiidbtili« 

thin  case  in  the  subject  of  electricity :  when  an   inBolated  ^' 

tiectrified  body  u  mmI),  we  cannot  know  its  real  degi-ee  of 

elcctrtliviition  by'Spplyiii)':  a  common  eUelroieape ;  because 

thi»,  bharini;  the  dniation  of  the  sCalt;  nf  rlie  body  from  the 

electric  ttatultird,  leiiWiis  it  too  moch  for  expresoin^  what  it 

wus  before  that  ap{ilic:itinn. 

I  shuU  u<iethe  former  of  these  einrtii'les  in  explaining  Th«oi7e» 
my  theory  concerniii};  the  difference  of  c  :ri.cts  of  the  iise  !*'""•"• 
of  ihepfti/M.  and  the  number  of  Kht!  gnuyl,  accordiri;   to 
the  use  of  t\ie  pile;  unit  this  explunatioii   will   chiefly   con- 
sist in  fixing  the  points  of  aanlogy  betneeii  the  two  ob- 

1.  I  compare  the  numbtr  of  groups  \n  the  pile  to  tbe 
eleraluni  of  a  itratum  whence  water  issueb  into  a  well. 

2.  The  $izi>  of  ihe  pfaltn,  to  the  extent  of  this  ttratum. 

3.  The  decree  of  dirergence  in  the  elcitrcscopei  at  the 
extremitici.  of  the  pile  to  the  level  which  the  water  can  al- 
tuiii   inilhetw/f  without  oter^Otcing'. 

Thi-ae  tirst  aaalogiti  are  sufRcient  to  explain  Ihi'  ciisi;  of  l-<i><  »pnl> 
the  last  exiierimeul.  When  we  ullend  to  what  is  directly  X|"^]" 
cx|)[esst.'d  by  our  electroteope),  we  certainly  do  not  expect, 
that  thi»  instrument  shall  indicate  the  qvantily  of  eletlrie 
Jluid  itoscessL'd  by  the  bodies  to  which  it  ii  applied;  for 
chis  would  require  ulso  to  measure  their  Hurfuce;  we  ex* 
pect  only  to  know  the  comparative  deruiiy  of  theeUcliie  Jluid 
umoag  bodies,  or  its  power  to  produce  certain  degrees  of 
divergente 
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dhergcnff  m  tlie  eirctmeope  we  ate'.  Sucli  tberefore  are 
the  iDdications  at  the  el/ret roscopes  ut  the  extri-rni  tir-i  of  llie 
\n\f:  they  cKpre6»  certxiii  degrtrs  nf  dfitily  of  tlie  rUelrit 
jfnitf  on  them,  which  are  the  simic  wlmtever  be  tlip  area  »f 
the  plate*:  these  degrees  depeii ding  only  on  the  number  of 
the  groupt,  because  e*ch  groHp  contributes  to  increase  tho, 
deHiili/  of  tlie  fluid  on  one  of  thr  ejitrcmities  by  lessiening 
k  on  the  other.  Thus  it  U  thut  ihe  dhtrgrnre,  both  io 
phi*  and  minvs,  of  tlie  electroscopes,  ut  the  eKtreinitica 
ef  the  pile,  is  jiroportionnl  only  tii  the  number  of  grutip»i  ' 
in  the  same  mumicr  that  the  height  ut  vttiitli  water  staiult 

■  I  AM  tihe  liii)  oppnrtnnitj  uf  nplutiing  vhy  1   lue  tko  moti 
tlMtateapei^nd  nol  l\i»X  ui  rilitlteniificT i  il  m  licrsiut  tko*   U   do   in- 
4lnniiclit  rutitWO  tu  tlie  littler  ilriiurnltiulian,  at  Irwl  ulmitttU  anion; 
tlpchRirntit  pbiltMO|iltCra.     tiiilrcij,  of  uur  Iii«lriiinail«  *erTiuS   lu 
•nctinrr   l^r  iIpj^pI's  nt  iuleiiiiity  uf  |>li]4lM  r«iM»,   I    knoir    iiuov 
atnJy/t,  nrqil  kl/gramtlirt,  tai'h  he  haw  heltf  ^oiuiruclof  by  Mr.  da 
Stiuntii  Mill  aywU^  tar  iittiigft  %hv»r  initniMeDU  ««  made  of  tltttr-    ! 
Ttnt  Mttnluitw,  kud  differ  la  i>ume  ullirr  rvaptirli,  wc   haxr  i)kil^ns'4   I 
ill  tinlh  an  atisululc  arra,  anil  >t»iiliiti'  inai;itii«  tu  iklmnineO    st^ip  4 
«H  well  Bi  dctetuunril  dtijreri  of  iiltviikll},  t>f  tlirir  i^l'jvrl,  unuirly  msiu    • 

'11'KU  fur  (lie  fune  iiDrpiMc  to  uiy 
kliovti'dgr,  are  only  Aj^atecfn,  iinllrating  airriaftMi  \o  lu^ffarr,  wiili. 
out  dclmnlnrd  falMt,  m  litgrett  odihrmmi  m  Ihcnu  'i'faiu  ■•  kind  of 
ft^iccl  iiulninittt  haa  jn  Klilaiard  the  coiiditiom  nf  an  alwolnte  tnra. 
■are,  trot  tbe  alffvc  liygioipeteoi  fo  little  thought  i>f  Ity  exptnincBtal 
phllomphm,  though  >i;ry  iniportuni  in  nietforology.  The  tl-erminKtltr 
kaii  ubluurd  twu.n'jaJ  ilcgreei  of  ieal,  anil  drleriniiit'il  divitieni  vf  the 
iiitcn-al  iR'twwu  lliKiii,  liy  whirh  incaua  nc|iiiiiPfHlBl  philusopliria 
■ndpTsland  oiic  Biiutlit'r  vbcu  Ilii'V  iiidirati*  rrrlain  ilegrtfi  of  ital. 
I  baTt  also  rriiisliiicti'd  nn  lirtlrom'lir,  Hhich  iMsurssM  tlip  tsaiue  ron- 
ditiiHis  with  mprcl  tci 'yirrtpi  of  r/H-fr'ritrafinn,  which  ia  lincrilwd  in 
my  work,  liitei  tar  laMManl^ie;  ln|t  nut  having  been  allcitdi-d  to  Uy 
exprriincnlal  philuKuplim,  I  buve  iinl  lni'ii  iuJiicid  to  fulluw  tLe  r\- 
IcuuoD  uf  this  taecsare  down  to  Ihr  luiiiulf  ^pgiw*  of  iiiti-iisiiy  iudi- 
eated  by  ihc  gold  \ra{ tltctrotnp',  ut  I  cuulrl  iint  expect  thai  itahould 
be  iDorr  nolirvd:  thi'ri'fun;  adiuiruliTtr  a-i  U  l\iU  instrument  for  its  -ienti- 
bilily,  it  afTordB  asniienmpnrailciiiriifiirr.  In  this  itnpcrft^t  state,  bow- 
erer,  there  is,  in  rinj  tltdratm/t,  apniperty  which  bolongii  to  no  othrr 
pliiiikelBttaaiiie,  naaiely.a  nalunJimi  tibitaiaUstiitjii^iiol pliuaaii  Mum, 
which  is  conilani,  at  to  ilB  general  dctoriaiiialioii,  aiid  is  the  adual  ekv- 
(lic  slute  of  the  wMent  air,  or  the  prtsiid;  tliunsh  rariahle  as  In  Ihc 
•Iwolute  qiiaiitilv,  »s  ure  tlii-st  ckitric  stales;  wliitli  lUgeieuce  will 
be  one  of  tlic  oLjiLla  of  lhi>^  pni'cr. 


AKALTSU  OF  TUB  OALTANIC  PILE.  fj) 

in  a  well  is  proportional  only  to  the  elevation  of  the  strutum 
whence  it  proceeds. 

4.  But  when,  in  order  to  , produce  a  current  of  water»  a  Theory  «■• 
pi{>c  is  placed,  or  a  trench  is  cut,  on  the  tide  of  a  well,  be*  P^" 
low  the  Iccel  at  which  the  water  stood  io  it,  the  current  will 
be  greater  and  more  permanent,  in  proportion  to  the  extent 
of  the  stratum^  of  the  same  elevation^  whence  the  water  pro- 
reeds;  and  also,  when  the  divergence  of  the  little  pendula 
of  the  electroscope  exceeds  the  extent  that  it  can  have  with* 
out  one  of  them  striking  the  side,  then/aUing  by  amonneiw 
turv  contact  with  the  tin  foil,  which  communicates  with  the 
^lound,  it  will  sooner  rise  and  strike  again,  with  the  same 
nnmber  of  groups^  in  proportion  to  the  size  of  the  plates ; 
which  last  circumstance  increases  also  the  current  of  electric 
fluid  circulating  in  a  pile^  the  extremities  of  which  are  con- 
necte<l  together  by  a  conductor. 

5.  The  water  of  all  springs  has  the  same  soorce,  namely, 
tlie  rain  water  percolating  through  the  ground,  and  retained 
on  some  impervious  stratum,  either  argillacoous  or  stony. 
It'  this  water  do  not  find  in  its  way  any  substance,  with  which 
it  can  combine,  it  comes  out  as  it  h^d  fallen  on  the  ground: 
but  if  in  its  course  it  combines  with  any  substance,  it  may 
come  out  with  certain  chemical  properties,  different  accord- 
ing to  the  substances  which  have  combined  with  it.  The 
o  ise  is  the  same  with  respect  to  the  electric  Jluid,  which  pcr- 
>;ides  the  j9i/e;  its  source  is  no  other  than  tha  electric  Jiuid 
diiTiised  over  all  terrestrial  bodies,  therefore  over  the  pile 
itself.  However  we  should  be  it^norant  of  the  constant  ex- 
i.st4?nce  of  this  Jluid  over  us  and  around  us,  were  it  not  that, 
by  artificial  or  natural  operations,  its  density  may  be  either 
increased  or  diminished  on  insulated  bodies:  this  is  the  only 

Circumstance  which  makes  it  appear,  and  that  bj  the  elec 
troscope  alone;  for  as  long  as  this Jluid  remains  in  a  state  of 
equal  diffusion  over  uU  bodies,  it  is  manifested  by  no  eti'ect 
hitherto  discovered.  Theyric/iow  between  two  bodies  dis- 
turbs that  equilibrium,  in  a  manner  which  1  shall  show  in  a 
future  paper  on  the  Aiia/i/sis  of  the  Electric  machine.  But 
in  the  pile,  which  is  my  present  object,  it  is  by  a  property  of 
its  composition,  that  tin?  cquiUlrium  of  the  electric Jluid  is 
disturbed,  whence  proceed  either  the  motions  of  the  electro^ 

scopes. 
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»rt>pM,  or  «  cireulatiim  «if  ifie  fluid  tliroogli  Ut^^p»/^,  whm 
llio  pxtremilies  of  tUv  Istttr  are  L-oiijiecInl  toircther  liv  # 
con'/ueror.     Now,  iti  the  lait  nr  thi--«'- i-asn,  iTthe  c^/^cfn^ 
Jluid,  in  its  cuur»e,  inet:ts  wtth  no  eiih>'Tnnc?  titiii  rhiiii)r<% 
static;  luisthe  casein  u  pile  comiiostd  of  liiiartt  irtm,  or  si 
{ilaieB,  Kpparated  by  Dvlch  gilt  paper;  we  ure  itidmt  i 
:it'd  by  ihe eUetroMopei  ut'its  accHmuklioa  mi  nnt-  exii 
RiiTyul'the  ]ii1r,  nnd  il«  dfticicDCy  utt  tlie  iHhi^ri  howcvi 
ncitlier  ekemieal  ffftfit  in  the  cimit,  nor  tiit  ibvek,  an-  pi 
dun-d  ;  becuuie  the  Jluid  r>;m»ina  uDnltcred  :  l>ut  wlii-ii  iC 
pcrrndps  a  ;)i/e,  wlivinn,  by  a /j'ytiiiJ  buin^  plaoed  bc-twri 
Uie  two  metalx,  thtrc  in  citeivaiion  of  ow  «r  bolh  cf  ili«  U 
t«r,  new  ntfrct'Diiiior  ;  if  the  liquid  he  pure  water,  efiemieut 
fffrrt»  arir  prodiiced  in  the  eircatt,  bitt  thi^r«  ti  ko  shock  t 
if  it  bu  unacirf.  both  flffpcts  are  produced. 
Thiiiheotr  Thei,e  ex|ii.Tiiii«riilD,  etpcL'i'ilt)  oti  tiii*  dilfer«nt  effi.'ct'  oC 

^if^f^"'l'^'*tlwnWMA<TortheffK,Mpf,  ami  o!' ihc  Ww  of  the  ;;/«/«.  witk 
the  ahovi-  thfory  ou  ihn  cHime  of  their  rlitfrruot  ellV-ciB,  wrr* 
rontaineil  in  my  puiior  delivered  tuihe  Itoyal  botiety  tlio' 
30lh  of  May,  IRtta,  ubout  one  month  btfore  Mr.  J.O. 
Children  executed  iu  preKence  of  Mr.  Davy  uiid  Mr.  Allm 
the  |{rund  experimeut  of  the  t>Biite  kind  niated  iu  port  I 
of  the  PH.Trmir.  for  1809*,  by  which  the  theory  whicU  l 
hufUlrfudy  unnouneed,  nii=i  coiili..i..>d. 

But  here  two  questions  arise,  which  go  deeper  into  the 
mode  of  Mlion  o(  the  OahanirfHk,  and  ihey  are  these:  1. 
Of  what  nature  is  the  modijicatimi  produced  in  the  efedrie 
Jl'iid,  when  it  pervades  a  pilt  wherein  the  eateimaliim  of 
some  metal  is  i^oin)^  on  ?  i.  W'hnt  is  the  cause  of  the  mo- 
(ioB  of  ihU Jinid  in  the  pile,  nhether  prodncihK,  or  not  pro- 
ducing ihe shuck  and  rhcmical  pffects  in  Ihecircwr? 
of  The  bottitioii  of  the  former  of  these  questions,  which  lends 
,  to  tliut  of  the  latter,  depends  ou  the  nature  of  Uie  etectric 
Jiuid;  a  subject  much  too  long  to  be  treated  here  ;  but  it  is 
fully  delniletl  in  butli  the  wurks  1  have  already  referred  toft 
1  shall  therefore  hereconline  myself  to  the  concluviuas  con- 
taiuud  iu  these  works,  ni>  deduced  from  unioterrujited  cehM 
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af  txpnimrnts,  of  whiirli  1  sliitlt  only  deitTibe  the  part  ne- 
cevsary  to  my  (ubjfct. 

None  of  the  phenomeaa  obhcrved  in  our  common  electri-  None  of  in 
cal  enperimenU,  numcly,  the  cAorg-e  and  dijlharge  of  ihe  {'j,"™^p|*|^ 
I^yiitn  xial,  the  ttectrk   mtiliunt,  ihe  ctiecls  of  ihe  rleetro-  rd  Iwfore  Vol 
phuru.1  Bkid  of  the  emtdenter,   hnd  berik  really  explnined,  till  *'- 
the   inventor  of  the  lu^t  two  iugtrum.'DlB,  sig.  Volta,  Iwd 
Ibrmed  his  theory  on  the  eleciric  infiueneei,  whith  threw  the 
tirst  true  li^ht  oil  the  mod iti cation*  of  the  tlertric  Jtuiti ;  and 
nhich,  i'l  the  course  of  ruriuub  m|>eritiient3  I  made  to  fol- 
low it  through  all  the  electric  (ihenomens,  gave  rite  to  the 
nyElem  on  tlie  uatare  of  the  tttctrk  Jiuid,  which  1  shall  here 
briefly  state. 

Tliis^uiif,  far  from  being  n  simple  aubstance,  U  an  atto-  Niiureof  ilia 
tiishing  eompOHHtl :  and  first,  in  its  slate  which  may  be  ci 
natural,  thdt,  1  meun,  in  nhich  it  is  dilfuseil  over  bH  bodies, 
it  i»  found  com^tL'd  uf  two  maia  parts,  from  which  all  the 
above  mentioned  [iliEenumena  arise.  One  of  iheMr  two  con- 
stituent ingredients  uf  the  eltctrie Jiuid  in  this  state  is  a  sub- 
stance, which,  l>y  itself,  is  not  expansible  (as  in  steam,  also 
an  expansible  Jiuid,  there  is  a  substance  which  is  not  expan- 
fible  by  itself,  namely  water)  ;  this  substRnce  in  the  electric 
fluid  I  have  culled  tleelrie  matter ;  and  its  function,  which  I 
shall  soon  point  out,  is  very  distinct.  The  other  ingredient 
i»  an  excewivety  subtile yfuii/,  which  (as^re  in  steam)  unit- 
ing with  the  noMxpansitile  substance,  prodnces  the  expansi- 
bililff  of  the  a^ragate.  In  my  French  works  I  have  called 
the  latter^Kirfe  drjtrent ;  but  here  1  shall  call  it  vector,  a 
short  word  of  the  same  import,  sonifying  that  it  carries 
ahng  the  electric  matter  (as,  in  steam,  jfre  is  the  i«c(or  of 
icaierj. 

The  electric  vector  instantly  pervades  all  bodies,  and 
carries  the  electricmatter  throagh  conditctort.hnl  not  through 
noncondvclors,  such  ai  glass  axiA  resinous  fnbf fauces-,  when 
u  current  »f  electric  Jiuid  arrives  on  one  tilde  of  a  lamina  of 
these  substances,  and  its  vector,  in  order  to  establish  its  own 
equilibrium  beyond  it,  [K^rviides  the  lamiva,  it  deposiles  the 
electric  matter  on  the  surface  of  the  latter,  where  it  remains 
adherent,  till  a  current  of  veclur  periades  the  lamina  in  the 
opposite  direction,  or  it  is  taken  up  slowly  by  the  vector  in 

the 
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tbciitr  [ai  fire  >a  xfriaitt,  wbenit  perv^eia  glau /itMiNa  Itf, 
MtibliiH  ilHOwii  e^iii/(4rMiHt  )H-ynitd  it,  depusiui  tlm  MMieyt- 
on  thcaifUwUichMCrivv*  tlic'lfom.  ulieru  it  icma'inf.lilt  it 
lt<»UTii:<l  Mway,  ciilier  b>  Ikto  caiiiiuy  from  wiiliiMit,  or  ti^. 
tbml  *{netd  in  tlie  air). 

I  coHiB  10  tbe  |>«culiar  liiuctiou  of  tJie  rlretrU  mailer 
t)wabvv«  iad>ciit«d  )ili«;iiumi'ii;>:  il  i»  ihe  sole  cuiui;  ut'  «/r«9^ 
friemofioM,  rfsulliug  from  u  iirtultT  or  /tM  pn.fiortict 
(^DUiitily  of  it,  tliiiu  is  poB'sV-ised  by  tlltr  antfriciit  oir  ; 
wliiclt  Mubjccl  I  shult  return :  iltv  tcctor  but  no  kliiiru  >n  tb 
MOfjmut  but  lu  the  cf/iir/r  of  the  eUtlrie  matltr  actiiti; 
Hmr  pliL-nontrui*.  (AR(  with  rc»pect  tn  tttOM,  it  it  onljr. 
ini/er  Uint  {inxlucra  tbe  hygroscopic  phcnnmeDu,  wjllwut, 
Mjr  interfttrensc  a(_fire,  except  us  tlie  vcbtcic  of  walrr.) 

Bj  this  system  qf  a  Rrnt  camjiujittoN  of  die  cleclrie  Jluutt. 

tlie  phciiouirOA.  wliivh  I  bnvc  introduced  in  the  begiiiuiui^i 

ure  cleurlj'  explaiDcd  in  all  tln-ir  modiliciitionK,  at  1  ha?^. 

ni^rfcctrfe     abundautly  proved  by  ti'iTCi't  exiicrimrntiia  my  wort «.   Uut, 

fludbili^oi-  n»l»iigu%  llieffcrtrre  ^uiii  rCKHiius  in  what  I  have  ch11«^ 

«u(.-nrarl>«-    its  MI'iTiii    stttlc,    moving   along   cunducWg  nnd  fitird   on 

**  "**■'-   nonctmduclvrii'd  pruducc^iio  r/jcnica/eflVct  hitherto  ktiDwn I 

\Vli«t  then  docs  hniJpcu,  when  it  produces  ibese  pb«uo^ 

w  ihwe  rf.  If  we  attend  to  this  dinnge,  we  shnll  ohsi-rve  a  circuin- 
'""?">■  stiiiitu  line  t/ua  iion,  wliivh  is  to  eoiUain  some  cause;  it  is, 
that  thf  conduclor,  aloii)^  nhiih  the  ticclric  fluid  moves, 
tmut  he  inUrriijiU'd.  '^^w,  nlieii  in  tliis  <;usii  the  ehxiTte 
yiuJJ  darts  thi'otij^ii  the  air,  tlirt-e  new  pheuonieua  are  ob- 
served, ittcidil'j,  heal,  and  n.  particular  odour.  This  cannot 
but  indicate  tlici,'f(um/)osi(i();i  of  seine  particles  of  tlie  fluid, 
occasioned  by  an  e\cc?s  of  tknsity,  from  which  liglil,  Jire, 
and  an  oJorate  siibstniice  arc  disengaged :  as  ivhen  steam  (to 
whicb  from  llie  be-inninj;  [  liave  compared  by  analogy  this 
system  on  the  natuve  of  ilie  electric  JiuidJ  become*  too 
deiiM  for  tlie  actual  tempcrainre,  some  of  its  particfes,  being 
tlecompoted,  emit  jealer  aud/iVi', 

These  new  suhstances,  light,  fire,  and  an  odorate  sub- 
ttaiice,  thus  inanil'csted  in  the  coinjiositiou  of  the  elerlric 
fiuid,  ure  neither  tbe  electric  matlcT,  nor  the  cfcfor,  them' 
selvi's,  but  ntuit  be  contaiued  iu  lUem,  combined  with  some 
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alhf?r  substances,  which  prevent  them  from  exertising  their 
cltHraclerit'tic  efi'ecld :  a  case  most  common  id  (.'Kemk-ai  com> 
pounds.  The  chii  roc  (eristic  effect  of  fire'n  heal;  wiien^ree 
it  acls  »|ian  the  iheiiaomeUr;  but  it  Joes  not,  when  com- 
bined with  other  NulmUirires.  Lucidiljf  is  the  charucteriBtic 
«ffei-t  of /(ifA/ ;  but  thisis  ooi /urt'J  in  phoaphori,  till  they 
ute  dfetimposhg :  and  ulso  varioii"  bodies,  wMk  dfeampoi- 
ing,  emit  odoTult  substances,  which  in  tbdrcom|>ouiid  atnte 
had  Qo  odour.  Now,  the  %A(  emitted  by  the  electric  fluid 
probably  bflun^i  to  the  rfffnr,  which  has  many  pioperties 
of  the  former;  hut  it  is  nut  Itieid,  therefore  light  rou-it  be 
combined  in  it  with  some  other  ingredient.  The  odorale 
substance  nppears  to  belnni,'  to  the  tlertric  matter,  hut  this 
has  no  or/our,  therefore  tlie  former  roust  bIbo  be  combined 
in  it  wiih  aome  other  buIwIhucp.  Liistly,  the  fire  emitted 
cannot  be  referred  directly  to  either  the  eeclor  or  the  eitc- 
trit  mnlttr;  but  probably,  lUiring  their  common  decompoai- 
(ion,  it  is  itself  composed  of  the  light  and  igneovf  matttr. 
disengnjjed.  That  jf«  is  a  eompowad,  is  n  system  which  I  F 
have  also  treated  with  many  experimental  detail*  in  the  P' 
above  mentioned  works. 

No  natural  philosopher',  who  has  applied  to  the  study  of  n 
any  main  branch  of  terrestrial  phenomena  accordiof;  to  the  '^ 
rules  of  analysis  instituted  hy  the  immortal  Bacon,   will  „ 
be  repuUed  by  the  idea  of  so  many  elements  entering  into  *' 
the  comftosiliun  of  the  electric  Jlv id,  though  hitherto  almost 
exclnded  from  the  catalogue  of  chemical  sobstaticet   by  a 
chiss  of  chemists,  who  confine  their  observations  within  their 
,  laboratories.     When,  with  the  view  of  ascending  from  some 
of  the  mopt  common  phenomena  to  general  causes,  we  have 
followed  this  scrupulous  anoljsia  by  a  certain  number  of 
regular  steps,  we  are  yet,  in  almost  every  branch,  stopped 
for  want  of  intelligible  linki,  though  in  series  of  phenumeoA 
manifestly  connected  together  by  bome  common  cause;  afl 
are  for  jf  stance  many  phenomena  manifested  in  our  che- 
ttiical  operations,  with  some  which  we  daily  obaerve  in   (he 
atmosphere,  that  great  laboratory  of  nature  on  our  globe. 
The  tilling  np  of  these  chasms  by  gratuitous  hypotheses  i> 
only  protracting  the  attuinment  of  real  knowlt^dge. 

Let  not  therefore  natural  philosophers  lote  sight  of  an  t 
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tnamihle  fi'iid,  runitauOy  a««ocialed  with  all  t«n-«triaf 
b'o^ri.  aniJ  ivltli  the  uir  that  turruumli  tliem :  thus  prewut 
in  all  OUT  ctiraiicnl  firorctWK,  during  which  tome  of  its  jn- 
'grulienU,  either  i«gagrd  or  ^dUntgaged,  mi^ht  aCL-ownt 
lealty  for  cmIuid  phrnoinenu  hiliii-rlo  cxpluiiml  by  mvre 
4i>rdb-  For,  ttrcutdiog  to  ineieOrulogiruI  abvurvulioua  nliich 
I  bhnll  relule  in  the  following  pnpcr,  it  i«  by  it»  ({^rom/tofi- 
KOM,  aliarnating  with  eornpuriliunr,  ihnt  the  eltctric /laid 
operates  ill  irfriTiitrinI  ;ihruo(ireiiEu  M''ttal  were  eh^micnl 
lhi!oriM  brfore  the  c/iemieal  i-oiiibi nations  oC^re  "ith  other 
lahilnnrn  vvk  dUeovcrcd  itnd  nltendrd  la  !  However,  us 
\tnif**tiiif  ^uid  flhuti  lnr  coniidrn-d  undtft  the  viii^iic  ide» 
«iKpre««d  tij-  the  nioitr-rn  ward  catorie,  it  n'lU  not  much  For- 
VuDiril  (iic  tcienct  nrdiemiitr}'. 
I  '  Aftrr  Dtenf  gi-ncral  remarku,  I  return  to  my  iuhject* 
wliMi  •ill  (rrrvc  as  au  example  »f  tbeit  nppIioBtion.  M'hen 
the  trai»»rn'iW'o»  of  the  electric  fluiii  ihrongh  tntrrnipted 
L-t'ii<1ueioimH):c«  plftCD  in  n  liquid,  the  new  pbr»omena  of 
tMidilj/i  h«a*t'^nA  odmir,  are  uoi  perceived;  bat  there  cnn- 
Apt  he  iiiiy  doubt,  that  the  chemical  elfwts  |iraduced  in  llie 
drmit,  iii\d  the  «Aiif£,  proceed  from  the  tamt  decomposilion 
bT  particle*,  tli^t  takcK  place  at  inlermpted  cuntluotors, 
•luch'lii  vTi*iMo  a»ly  through  the  air;  for  no  rAemirat  effect 
iSi'^rliaiicctl  In'  thd  Hitler  of  the  gls6s  tlibet,  "-htn  the  tnetal- 
/ic  wire  pnsses  tlirough  it  uninlemtpteJ.  With  respect  to 
tlie  s/toch.  llii'.i  r-onditioii  is  not  immediately  perceived  in 
tlii-  disclinrgc  of  ilie  Leydni  vial,  bfLnii>e  it  i:*  sudden,  at- 
tended with  II  stroller  coiuriiotioii.  aii.l  not  repeated  till  the 
t/u/isaLroin  fhar-^id :  but  v.'iXh  tiiL-p.'/f,  >vhich  soolt  reneiTB, 
«pO!iIani'oi 
Kxp.  H,  t 
apiiToackh: 
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■  wilh  such  u  minute  quttnlityol' c/n-frtc^uii^  Bet  in  mo- 
•*  tioii  by  (hi;  /lUc,  llie  shock  and  cAclsimf  eliecls  uic  pro- 
V  ilucid,  ntiilc  they  re<iuiie  »  very  i^reitt  qusiiiily  ol~  the 
"  aaaiejiuid,  when  set  iu  rnaliuii  by  uiiy  of  thi'  uliier  kiiQvn 
"  electric  aji^iurutusci ?"  fieiuy  urrivt^  ut  the  general  tact 
jibuvc  stated,  that  thene  ifFeLls  lire  never  produced  but  by 
thv  JfTOmpasillen  of  some  pudiclea  of  the  tiectrk Jtuui,  oc- 

,  cib^toiwd  by  Hu  uxc<^fi!<  of  (Juiiairy,  in  dirtinif  tVom  onf  j^oint 
of  a  CMiUiTtOT  U>  Uiiothov,  the  answer  tu  ihe  ironiictted 
queslivusiiiabviou»:  the  tniH/r^Vnliui  uiider({one  b;  thee/rc- 
trie  Jluid  'n  pervuding  this  pile  is  such.  lh»t  eotne  ofits 
purticK-a  are  iifKompoitd  by  a  very  suiall  increase  of  ilcn- 
litif,  wlu-D  u  eondntior  ii  iHterrupleil,  We  huve  un  niiulogy 
of  the  generJ  cuse  uF  more  eaaj  deromputUion  oi  etimpounds 

I    by  pre^'ioue  inoditiL'iitions  of  the  latter,  in  the  prueenses  of 
tmelliug  orei,  fur  obuiuiu*^  melati  or  reguli  from   liien; 
fur  Bit  tat.y  aeparstlon  uf  the  iugr<^i>^nt  of  the  tatter  muet 
V'  prepurcd,  by  lu Li! i action  or  addition  of  other  in^^redi* 
ents,  ami  oReii  by  both.     And  as  we  see,  that  the  calcina-  Fur  iheihocfc 
lion  by  an  acid  ii  iiecessury  to  produce  the  shock,  it  is  pro-  ''J'?^''''^""'"' 
bible,  tbut  the  modilication  of  the  e/ecfrJc^Hirfinthiecueeis  dtciric fluid. 
the  uddilioii  of  oanic  tlcmcnl. 

I  come  now  to  the  sccoi.d  of  the  above  questions:  "  What  aa  qiieitiom. 
"  is  the  coKW  of  aniolion  of  ihee/ecfric^Hirf  in  tht  pile? 
"  either  producing;,  or  not  producing,  the  shock  «ud  cA*- 
"  mi rai  effects  in  the  rtVrMif,""  The  firnt  point  to  be  ton- 
sid'eied  with  respect  to  this  (]ue^ion  concerni  the  namrr  of 
the  nioditicUionii  reciprofully  produced  by  tine  oiid  copper 
upon  each  other,  when  brought  into  coniurt.  It  is  gene- 
Tally  said,  that,  in  this  caw,  ziHC  becoraes /tofifitr.  aiui 
coFfEa  negatite.  But  the«e  expresiiion*,  according  to  «hat 
has  been  staled  above,  cannot  relate  to  the  crpansier  power 
of  the  efeclriejtitid;  for,  between  two  bodies  in  mutual 
contact,  auc'h  a  power  must  be  in  equilibrium;  liiefeforc 
the^  expressions  inusl  r<  late  Iu  detisilff,  such  us  [  have  de> 
tiued  it.     Let  ns  now  attend  to  the  experiments. 

These  trials  are  usually  made  with  disks  of  gine  and  eop-  CntKii  of 
per  {or  brass)  ha»ing  an  insulating  handle  in  their  centre,  >■"<:  ^  coj.per, 
like  the  plate  of  an  eleclropborut,  and  with  the  help  of  the 
covdenier;  thus,  one  of  the  disks  being  held  on  the  hand 
the  other  ie  first  laid  upon  it,  then  brought,  by  its  insulating 
S  2  handle. 
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finndli?,  into  coTitHrt  with  thr  eoniUnntr,  It  i»  cniomftDly 
(UftpMiMl,  tliHt  th«  Inner  inuiit  )>c  l»a('Vif  Hhile  it  lit-s  on 
the  other;  but  lhi«i  nnsiunliitini;  iIk  v'^l'*^  t°  'IibI  of  tlte 
thelnpkoTUt,  clitm^cs  Uie  iinture  of  the  phetiomeDOn,  bdcI 
usy  lead  int*  urmnr.  I  itiall  iherefore  lir»t  relate  the  ejt- 
perimPTiS  whiHi  I  iim.t  mmie,  with  ili«li»  nf  lh«  two  uifiut* 
about  4  inches  ilinmrtiM',  fmtn  wliich  iLe  difference  l>ct«era 
thc»c  rITbcli!  will  l>e  oren.  but  1  mnit  premiie,  that  in 
thric  ex  peri  ink.- II  td,  iht  redult'^  iirc  »ei'y  vurioiiit.  aidiffvrcnt 
timm,  with  rc»ptO  to  ihu  t/uaaiiiif  ol'  cflcfit ;  1  bIixU  thero- 
farc  reUto  tlrsl  Buch  es|>'riin»nU  n*  I  *trt  rfuwn  tu  ■  crrtaia 
(Mirt  of  ul^^  liny ;  tli«)  mention  the  dilTierentt^ 

Krjt.  Sv.  I  liflil  tlu!  topptr  )il«te  on  my  hnitd,  niid  lair) 
npuii  ii  lh<!  aim:  y\ii\.t,  wliiu^  1  lowkti  with  my  Iidi^tt  in 
IhiiKitiiulidii,  uiid  tliuii  CHrr'ed  lu  th«  emJmttr!  ufUr  4U 
rf{M't>ti(>iiii  of  tlie«e  a(l«-iiHte  cocitac's,  thr-  4i  wrurncv,  then 
potiiwe,  of  the  )^M  h-nvm  of  the  laiier,  wmi  abatit  huir  at> 
iuvh- 

£rp.  .11.  t  nioilii  the  ^ime  nperiment  wittiout  tavrhing 
tlie  line  |tl«te:  Hie  [-old  Intvp*  (.truck  the  iiid«*.  1  repe«ied 
the  aauie  protv^s  «)th  only  IV  ullcriiiile  e«iit.wt<,  Kod  the 
tanai:  (|uniitily  of  e(Ii:vt  wiis  proOuccd  as  wilh  S0|  when 
lottchinij  iht'  tJAc  plutv. 

I  must  now  mriili'in,  tlitit  at  otli^r  limrs  I  hive  round 
no  diSerence  of  effect  from  either  tOHcJiing  or  not  foncAiog 
the  c;W  disk  while  Ij-iiig  on  the  copper  lli^li  ;  mid  that  st 
diPFfrent  limea  llie  qiiiiiility  of  cH'ei-t  in  'lolh  (t|)eratioiig  wu 
smaller;  a  | mint  to  whirh  1  nhall  rrtuin  ;  but  these  first 
experimeiit-i  \nov  diiic'ly,  that  wljen  ;(uf  is  in  communi- 
catioD  with  topper,  the  former  tHki-s  from  the  latter  some 
eteeirk  Jhii<l,  nmking  olhiT  hodits,  on  it«  opposite  Bid*, 
nhare  its  <rc«s.  Thus,  nl'ltr  a  certain  nunilwr  of  repeti- 
tions oi'  the  ulterniite  contiiL-ts,  h  hi'n  the  up|.er  plate  of  the 
condenser  is  remnveJ,  t\iijluirl  ai'cnmnluteH  on  the  reeeir- 
tug  plate  is  nianilestt;.)  by  Hie  ekctrnsinpe:  uud  instead  of 
linvin;;  increttsed  liif  ciftct  by  (DHc/itiiy  the  zinr  on  the  cop- 
pfT,  the  tiii|^i'r  has  sometiinin,  eien  ilurijiL,'  that  contact, 
taken  oH'  a  [jart  of  the  acturoi.lale<l  ^flvid.  I  come  to  the 
reverse  l-^jJl■rilllelll,  made  h!»o  at  a  certain  part  of  one  d«y. 

l!xp.  J-S.  I  took  liie  iinc  disk  on  my  hauil,  and,  placiui^ 
Hif  copper  Jisk  on  it,  i  toutlmd  the  Utter  before  carrying  it 


AKILY^M   OF   THtr    OILTIHIC   PII.X. 


to  the  eotxtenser,  wMch  it  muiV  negiilive.  I  repeated  l)ie 
expprimeDt  without  lottrhiug  lln-  rapper  dipk  Ij'ing  on  Oie 
sine  diik,  tiud  ilit^  negaltvf  nfivct  whs  of  the  sume  qtiaiiiity. 
•  In  f^nt-ral,  a  Qreuter  nuiiiber  of  aliitiiiite  roTilacIs  U  rt> 
() Hired  to  prodiire  the  KAtnei^iuut'irj  oF  iifgalhf  eS«n  with 
copper,  thcin  of  ponticf  vnhshir. 

We  see  however  in  tliit  ex.jC"!"''-'* '''»'  ™mr  phpiiami^uon 
.  »s  ill  the  preci-dlfii;,  in  tliia  r«s)jtL't,  ti.ut  wlii-ii  nine  and 
copper  are  in  mutuul  coniRCI,  tht  former  takt's  iotne  eleitlrK 
^uid  frum  t!ie  lutter,  wliich.  on  its  opiioslte  siHc,  it  Bhares 
with  other  WHies;  in  the  6r&i  experiuii'nt  it  Hhnred  this 
Jiuid  willj  the  contlrnxer,  nliile  the  ground  rt'atnred  it  lo  the 
copper  tliik ;  in  lli^  IbA,  sine,  t'ommiiiiicHtinm  thut  acquii>i- 
tioo  (o  the  ground,  look  mon  _flu id  from  the  copper  disk, 
which  made  ilii:  cuHiIenier  pnrtuke  of  its  lasa  This  is  the 
leudiu^  thrMid  wtih  respect  to  the  molhn  nf  ilie  eletlrie 
^NiWimhe/MYr.aud  ]  ahull  r-illnw  it:  hut  I  must  lirstaiieHk 
more  purtiviil»r1y  of  the  ;<;iomalics  obwrvi-d  in  these  expe- 
riments, which  urc  impurtatit.     . 

Theip  differeiii-i-i',  sum'-limea  very  grc»t.  in  the  {|uantity  Anomiliet 
«f  effect  of  the  sirae  operations,  mrfirijed  me  iit  (ir^t ;  and  '^*"'  "'P' 
tuspectiiifr  so\iiethin<f  amisK  in  the  caniteiitrr,  \  examined  it 
closely,  withuut  liiidiii^^  uny  defect:  then  Ht  other  times, 
withunt  uny  change,  1  found  the  uime  etTects,  At  lust  1 
remarked  that,  coiiinoonly,  the  greatpfit  ed'ecti  in  the  same 
day  were  in  u  pari,  of  the  morning,  and  I  he  vLnallcst  towards 
the  erening  ;  nod  thut  these  ttFecis  differed  also  in  intensity 
on  different  days.  Now  this  is  what  I  hnve  Mild  ubote  of 
the s|>ontiiiieous  etf<.-ct!'  of  the  pile,  wiiiuh  \a  conipouHl  of  a 
succession  of  t\tt  siime  hinart/  gronps  of  melaU  ;  and  thus 
the  cosrfwiJfr,  when  applied  to  ihe-^e  exjuriinrnls.  isulso  a 
meteorologiral  insiruineut.  And  thi-re  \»  a  remarkuhle  cir- 
cuin»titnce  in  thia  retpect :  that  often  hI  the  same  moit.etit 
tliere  is  a  great  difference  ht-Iween  the  ifTect»  on  ihr  con- 
denier  of  the  op^tosite  extremities  of  a  finull  pile;  but 
sometimes  it  v.  \\\e  negalite  side  wliidi  prevdils,  and  at  other 
times  it  is  the  poii/iiM*.  This  manifi-sts,  thut  the  ground, 
wiih  which  the  opposite  tide  of  the  «ninLI  pile  communi- 
cates, in  the  f  rmer  CR«e  possesses  Irtt,  and  in  the  lattti 
morf^of  the  electric Jtiiid  thun  theamAirni  air.  B\it  thi(«i.l 
lit  one  of  the  soV  jecis  of  the  followii.y  paper. 
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p  tUftric  efflpci 
capper,  Btid  i 


L  S62 

J'Picr  ao'lon  of     After  having  shown  distinct)}-  nhat  an 

l2l'^'*'"h  p'"'*!'"^  ''y  tile  conjnnclinn  of  j/wc  i 

Lyila.  "hut  muriiiiir  the  condenser  mBniieHtH  thtw?  effects,  1  come 

I  lA  their  (iropiifratioii  I'rom  each  group  iilAn);  tlie  ptfe,    on 

I  one  »itii?  im;^ iirtvr  and  on  the  other  poiilhe.     The  following 

L  expcrinienti  will  hIidw  the  &(bt  sleju,  xhich  wilt  be  e«ulf 

I  extc^nded  throDi^h  the  whole. 

rCxp.33k  jfcjjj.  33.     Ufifm  n  shic  disk,   of  the  name  «iw  bs  the 

■  "  <il!ier».  1  fixed  u  piece  of  Outeh-gili  paper,  the  ropper  side 
I  next  V)  the  sine,  aud    th*  /ic/iz-r  mitsidi-,  hi-ld  by  n  liiile 

■  |Mitte  all  nraund.  This  axsociattiin  n  tn  Tppreiieiit  one  iffiup 
I  of  the  pile,  vuiinidered  for  the  prenent  only  on  the  copprr 
B  tide,  with  thep«^er.  which,  iu  the  pile,  sepumles  it  fioni 
H  the  next  };roup  on  ihis  side,  iinil  more  directly  from  the  ;mc 
Hi  plan-  of  that  fTonp.  Holdin);  on  my  hand  the  sine  side  of 
H  ibe  former  jfrwwp,  I  repeated  on  iU  pnpcr,  with  the  in«o- 
W  laicd  ainc  d)*k,  the  altvrnnte  conturls  with  the  condenser  : 
t*  mad  by  at)  re|)etition«  a  seriHble  vrgative  ivnrgntn  waa 
[  ptodqerd  in  thp  electrAiicA|>e  of  the  latter.  The  »iDe  tfftct 
I  tubfi  pUee  in  ihc  pile  nl  the  eopp't  *idc!  of  tMrny  group ;  it 
I  taUeii,  ihroujih  tht  paper,  wme  eleetric  JtaM  IVam  the  einr 
I  tif  the  utM  n roup:  l>vt  ai  fine  innat  ulwayi  ^lOMna  tooreof 
r  tbi«  /TmiV 'hull  llierop;>rr  with  which  if  i»  rnnneeted,  the 

jiiic  iif  llial  iiexl  i;rovp  taken  more  froui  its  own  associated 
copper,  which  (hen,  through  the  paprr,  tnkes  more  from 
the  sine  of  the  following  gruup;  ivhicli  effect  gops  on  in- 
creasiiif;,  up  to  the  end  of  the  pife  on  tbis  side.  I  shall 
only  add  to  ihis  expeiiment,  that,  an  the  property  of  a  group 
comjioMd  of  iitte,  ropper,  and  puprr  on  the  Utter,  is  to 
have  this  side  »i-i;a!hf,  whatever  be  the  meial  with  which 
the  above  alternate  contacts  sire  perinnned,  ihey  produce 
the  same  wgalire  effect  on  the  condeimer. 
Co[,den*pr  '"  ordtr  to  complete  directly  the  lirsl  step  here  in  Tien-, 

''^''■'■-  by  taking  one  group  as  an  example,  it  would  be  desirable, 
plj,  tiiat  liy  placing  a  piece  of  ]^:ipcr  on  the  sine  side  of  this 
rf  lo  group,  in  order  to  represent  llie  separalions  of  the  proups  in 
'"l"'  the  piU  in  that  dueflion,  it  should  manifest  directly  by  the 
condenser,  that  sine  yiilds  some    pUcInc  fluid  \n  the  next 


group;  but  I  have  not  I 
proof,  on  account  of  a  ci 
dicate,  as  peculiar  to  thu 


een  able  to  obtain  such  a  direct 

cuir»t>ince  which  I  hhall  now   in- 

;  quantity  of  etecHic  jiuid  set  in 

million 


cl  producod 


motion  by  the  pmperty  of  iti*  pile.     This  mction  is  vf  nr  Wnaretiie 
tloif,  cotiipared  witli   tlie  motion  of  im  exlcniul  igunlitily  "flj!"!'""       '  * 
rhctrie fiiii.     Tlie  siinillest  dfgree  tit*  dettrllkaiion  of  an  b. 
iiisulateJ  body,  ponttve  or  fif;^alii:e,  mch  us  tan  only  afTect  *"*  ''''"'• 
the  gold  leaf  electr09PO|ie,  cnniiniini(-aled  to  one  sidi;  of  a" 
pile,  is  iDtitBiitly  miuiitt'str-i)  at, the  other  extremity  ;  but  it 
is  by  no  menns  the  same  with  rp»|iecl  to  the  etecltiejimd  s«t 
ill  motion  by  the  property  of  the  pilg:   whtiii  the  eleclra-  _ 

SCO pts  dive r^'  equully  at  its  cxtretuitire,  having  tuuchcJ 
,  one  or  them,  whi<:h  makes  the  gold  leuves  Tall  here,  and  ■ 

ri>e  more  on  the  opposite  eicle,  it  requires  a  time,  often  H 

very  lon^;,  bel'ore  thu  s:iine  dirergerue  is  reatiired.     Tliiii  is  ^ 

eiison  why  t  was  ot>li;;ed  to  lix  '20  si^foods  for  the  du-' 
ration  of  the  t'ontacts  of  my  piles  of  30  groups  with  the 
^ondeasertin  order  to  be  cci-liiio,  th^it  the  maximum  o{ cWect 

produced;  it  re<]iiirc's  more  or  les«  limt,  arcordiiig  ei-  ^ 

'  (her  to  ibeir  n«ture,  or  to  the  extremity  iippliecl  to  the  con-  H 

denser;  but  I  found,  that  the  clow^it  nus  produced  in  -20  H 

leconJs,  which  mnde  me  fix  ihut  time.  ■ 

This  will  expiuin  the  ease  above  mLiitioned,  that  thtre  is  fl 

10  sensible  efl'cct   on  the  condeMtr  by  any  nuinlter  of  al-  H 

ternnte  rontnrts    of    an    insulated   body  -nith    the    paper  V 

laid  on  the  zinc  side  of  one  group  ;  and  even,   when  the  ■ 

grwips  a-e  multiplied  1o  increase  the  elfect,  it  requires,  to  I 

make  it  sensible,  a  prolou^tion  of  the  eontuct  on  the  little  ' 

pile,  in  ortler  lo  give  time  for  the  ffiVct  to  Ite  propagated ;  as 
will  be  seen  by  the  following  experiment. 

Exp.  34.     Made  niih  a  portion  of  my  pile  of  10  groups  Exp.  34. 
of  1'6  inch  diameter,  successively  tried  by  each  of  their  ^ 

inities,  the  opposite  one  being  placed  on  the  movable  M 

)>illar  of  my   uondenier,  and  the  ultprudttj  tontacts  being    .  ^ 

■node  with  a  *mM  insulated  disk  of  the  same  diatneler. 

No  nnmber  of  alternate  conlncts,  between  cither  »f 
the  extreiuilies  of  the  little  pile  and  the  ront/enicr,  produced 

fiisibli^  eilV.'t  on  the  latter  when  rapidly  innde,  or  in  I 

the  luaiiuer  ih<7  are  executed  beineeu  the  two  nakeddisks,  I 

e  and  copprr.  M 

I.  On  repeaiin;;  the  experiment,  with  the  siuc  side  oa  the  fl 

pillar,  nnd  lengthening  the  time  f>f  the  conluct  on  the  copper     '      .^^ 

jp  to  4  lecondt,  1  found,  tiiat  by  20  audi  conticis  the  S 

electroscope  V 
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electroscope  was  affected  nfg^ivt/g  to  a  certain  neasuraU 

f  quantity. 

3.  Inverliog  the  little  pile,  I  had  uo  sensible  effect  by 
tbe«^  contHCtti  of  4  tetondt  on  the  line  side,  »\\A  it  wu  ne- 
Ceisary  to  lengthen  the  time  to  8  seconds  ;  hut  in  order  to 
produce  on  the  ekotro&cope  a  puulivt  efTect  ecjual  lo  the 
negative  o(  the  preceiiiii)^  trial,  I  was  obliged  lo  make  4() 
cuntactt,  ou  accouul  of  the  dissipation  of  the  ett'tcts  on  the 
Goudeii^r  in  each  interval  of  tiiuf,  Thi«  experiment  showj 
however  cuflitieKtIy,  thi^t  the  tine  side  of  each  group  yields, 
through  the  paper,  to  the  next  group,  some  of  the  ehctrie 
JUtid  tliat  it  tjikes  from  the  copper  with  which  it  is  tteboci- 
aied. 
Elemenury  ^^'^  ^'*^'  ffom  the»e  experiments  all  the  elementary  priu- 

pririoijilxaf  ciplea  necesiiary  for  the  motion  of  the  e/etlric  Jivid  in  the 
iSt  aliilhu  A«  P''^'  «ud  they  are  ibe  l"ollowing._l.  I.,  each  6«ary  group, 
pila.  the  sine  plate  tukei  some  ejectric  fluid  from  its  ati^uciai^ 

Ilh<:  tiitpper;  the  latter,  in  my  nen pile,  being  the  coppered 
Jfife  of  the  Dutch-gill  paptT.  3.  In  each  group  alto,  xittc 
CouimiiQicati;-,  thtoujjh  ihe  paper,  soiiii;  ol  its  excess  of 
Jiuid  to  tilt  c  pper  of  the  next  group  an  its  side.  3.  In  eacli 
grovp  ugaio  the  copper  takes,  thtou^h  the  paper,  from  the 
liRr  of  the  next  group  on  ita  aide,  some  of  xhejluitl  ihttt  it 
hiis  lost  to  its  u>si"i.itt-rl  cine.  Tlie  surjie  tfiects  taking 
place  in  every  group,  with  tUe  neitt  ou  both  sides,  along  the 
whole  pile,  thctie  eflVcts  ure  successively  added  to  those  that 
the  respective  tiext  groups  have  already  uudergone  accord- 
ing to  their  place :  and  thus  the  negative  state  goes  on  in- 
creasing from  one  end  to  thi>  other  of  the  pile,  toward  what 
is  culled  the  copper  extremity  ;  and  the  positive  slate  is  iu- 
croastug  towai'd  the  tine  extremity. 

These  effects  may  be  represented  by  numbers;  though, 
frpni  the  great  variations  in  the  quantity  at  different  times, 
and  the  imperfection  of  the  electroscopt-s,  these  numbers 
remain  undetermined  :  I  «hall  express  them  in  a  pile  of  11 
grovps,  indicatinp  by  J^  the  fine  aide,  and  by  B  tlie  copper 
tMe,  The  two  following  s^'vii-ti  represent  the  progress  of 
wr'dfine  and  ptuifive  effects  above  mentioned,  which,  com- 
billing  in  each  successive  group  from  A  to  B,  constitute, 
according  to  circumstances,  tlie  Uirei^  dillcrcnt  Mutes  of  the 
vile,  afterward  figured,  ' 
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tfit 


A 

0 

—  1 

—  i 

—  3 

—  4 

—  5 

—  6 

—  7 

—  9 

—  IQ 

B 


A 

+  10 

+  9 

+  8 

+  7 
+  P 

+  4 
+  3 

+  1 
0 

B 


In  the  insulated  pile,  ythcn  the  divergence  of  the  electro- 
scopes is  equal  on  bqth  sides,  positive  at  A,  and  negative  at 
B,  the  state  of  each  successive  group  is  the  sum  of  the  coxv 
respondent  numbers  of  the  above  series,  as  expressed  in  the 
Ist  of  the  following  Tables.-— When  B  is  placed  in  commu* 
nicatiou  with  the  ground,  the  losses  of  all  the  copper  plates 
being  repaired  by  the  latter,  all  the  acquisitions  of  the  zine 
plates  subsist  without  diminution,  which  requires  the  quan« 
tity  10,  to  be  added  to  eac|)  number  of  Table  I,  as  express- 
ed in  Table  II.— -When  A  comraunicates  with  the  ground^ 
ii\\  the  acquisitions  of  the  zinc  plates  being  carried  into  the 
letter,  the  losses  of  the  copper  plates  re»aio  uncompensated^ 
and  the  same  quantity,  10,  is  to  be  substracted  from  all  the 
numbers  of  Table  I,  as  expressed  in  Table  111. 


Table  L 


Table  II. 


Table  III. 


Insulated  pile,      B  in  com.  with  the  gr.    A  in  com,  with  ihegrmmd. 


A 
4-^0 

+  18 
+  16 
+  14 
4-  12 

+  10 
+  8 


B 


6 

4 

2 
0 


A 
O 

—  2 

—  4 

—  6 

—  8 

—  10 

—  12 

—  14 

—  16 

—  18 

—  20 

B 


Now 


lLT?tl  OT  TBE  CALTAKie  PILE* 

Now  t>i's  syntheMB  of  the  aboTe  rundamental  experimcnU 
ii  the  TP»\  fHc-i;  us  will  be  seen  from  direct  cspenmenta  ia 
the  roltowin.^  pxpcr,  oT  which  1  shall  give  here  only  the  g«- 
neral  re«ultii. 

IifDTOdbjR-  For  lbc»r  «>xprriments  1  use  n  horizonlal  pile,  which  t 
hare  ralliid  rnlamti,  with  a  fjold  Ipsf  elect roscoije  at  each 
exireuitty:  unil  I  havt- ulno  h  di'lurhcH  c1*clrosco|ie,  nhicb 
ttiay  bi-  uvpti«l  si"l  obscrvrd  at  every  point  of  the  eolmmit. 
The  followiii)>  Bte  !he  observed  ^ihenoineiui. — I.  Wbeik  the 
(tatc  of  <l)e  unili>ent  air  is  sueh,  thnt  in  tbc  intnlated  ro- 
lamn,  the  divprcenti-  ib  eiiiaj  nt  both  tittremitieii,  the  mid- 
tile  point  ill  lis  leo^th  !•  stro.  na  represented  in  Tobtw  I,  in 
wliteh,  u  Weir  HR  tn  the  t-vo  others,  ihe  terms  *Tt  to  h?  con- 
lideret]  nnly  Os  cquidisttint  points,  whalerer  be  the  minDhET 
fif.iht^  groups. — *2.  When  B  communicates  with  the  grontid, 
the  flr«t  pln.tt?  only  st  this  extrem'.tj'  is  rcrn.  mid  th^  positive 
■tatr  ib  ttrxdnally  fnercasinE  towards  A  :  the  middf*  point  i* 
phu,  nf  the  nine  ttnantity  (&en^ifaly)  »!<  it  «a«  nt  A  in  Tn- 
bte  I,  Slid  lht^  d)ver)(ence  pfut  is  doubled  at  A  ;  a  state  re- 
pre»eiit(-cl  in  Inble  !!.— 3.  When  A  eommunicates  with  the 
groanii,  all  die  HiietiB  art;  reversed:  the  first  plale  only  at 
A  i»  sero.  and  thr  negatiie  utate  is  gradually  increasing  t<v 
wardi  B:  ihr  middle  poittt  \&  now  minus,  of  the  name  quan- 
tity (i,;Q»ihly)  ns  it  WHS  at  B  in  tlie  eas<:  of  Trtble  I,  and 
the  quuntity  minus  »  doubled  at  B ;  &  state  represented  by 
Table  III.  I  do  not  knuiv  any  theory  on  invisiOle  eausts. 
which  more  esm-tly  follows  tlie  visible  effeets. 

What  rtroaiiiy  to  be  considered  is  the  phi/sical  came  of 
these  pbenoinenH,  all  ori^in^itiii;;  in  this  circumstance,  that 
when  si»c  and  copper  are  in  miiliiaj  contact,  ziiie  possesses 
more  cleclriejiuid,  and  rnppfr  Inss,  than  in  another  situa- 
tion. In  my  lirst  i-aper  dflivend  to  the  Royal  Society,  I 
expUinud  llils  ffTect  by  iin;iloi,'y  with  the  phenomenon  of 
the  diffcrenl  eaparitifs  <.f  Imilies  for  the  fuid  cause  of  heal ; 
but  having  here  eiitei-cd  into  an  explanjtion  of  the  nature 
of  the  ehclTic  jliiid,  I  shall  derive  aiialoyiies  from  the  sub- 
ject itself. 

Most  of  the  clectrio  phenomfna  maiiifi'-ted  in  otir  expe- 
riments di'petid  on  tiie  distinclinn,  whicli  1  bawe  established, 
lielivei-n  the  deiisilfi  of  the  ckrtrir  Jiiiid,  consisting;  in  the 
projxirlional  qnuntity  of  cliciric  mailer  and   its  erpansiee 
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power,  depending  on  the  quantity  of  vector.  This  distino 
tioD  is  particulary  manifested  by  the  change$y  that  happen 
a1ou«^  an  insulated  conductor  of  some  length,  when  an  elec-^ 
tritied  body  is  placed  at  some  distance  from  one  of  its  ex- 
tremities. It  is  known  in  genera!,  that  the  extremity  of  such 
a  conductor  next  to  the  electrified  hotly  aocjuires  an  electric 
fitate  contrary  to  that  of  the  Lodt/,  while  its  oi)posite  extre- 
mity has  the  same  electric  state  as  that  body :  for  instance* 
suppose  the  electrified  body  to  ho  positive;  it  is  commonly 
said,  that  the  extremity  of  the  conductor  next  to  this  bodt^ 
becomes  negative,  and  the  opposite  extremity  positive  ;  but 
these  are  va«>ue  expressions,  and  as  they  ^ive  no  real  idea 
of  the  effects,  they  have  occasiUhed  the  variety  of  systems, 
all  unsatisfactory  and  therefore  changing,  hitherto  made  on- 
the^^e  phenomena.  X 

The  cause  of  obscurity  on  this  object  is  the  want  of  thatJ^i''«»"«»onl>«* 
distinction  above  mentioned,  between  the  expamsive  potcer^^j^^^jf^  powct 
and  the  density  of  the  electric  jluidfs  belonging  to  its  nature,  »"d  density 
as  expansible.      Every  fiuid  of  this  class,  when  confined '^***'** 
within  a  certain  space,  has  necessarily  the  same  degree  of 
expansive  power  in  every  part  of  this  space,  since  this  is  at- 
tached to  the  very  idea  of  expansibility;  but  it  is  not  the 
same  with  re8])*fct  to  density.    For  instance ;  a  mass  of  air,  ^llu^tratcd  bj 
confined  in  a  certain  space,  has  certainly,  in  all  its  parts,  ^ca^*^"^** 
the  same  degree  of  expansive  power,  whatever  change  may 
happen  in  its  partial  density.     If  then  a  hot  bctty  be  placed 
near  one  side  of  this  mass  of  air,  its  density  will  diminish  in 
this  part,  and  increase  in  the  more  remote :  or  if  a  piece  of 
ice  be  brought  on  one  side  of  this  mas»  of  air,  its  density 
will  increase  near  the  ice,  and  diminish  in  the  remote  parts ; 
but  the  degree  of  expansive  power  of  this  confined  air  will 
always  be  eqnal  in  all  its  parts  at  the  same  time,  increasing 
or  dintinishijig  in  the  whole. 

The  case  is  exactly  the  same  witli  res[)ect  to  the  electric  Instanced  in 
fiuid  on  an  insulated  conductor:  an  insulated  positive  body  *^**^^"*^*^y' 
being  placed  near  one  part  of  the  lattrr,  this  part  receives 
some  of  the  vector  which  forms  arontid  the  positive  body  a 
kind  of  atmosphere,  as  the  hot  body  has  around  it  an  at- 
mosphere of  igneous finid;  and  the  former  produces  an  in- 
crease of  the  expansive  power  of  the  electric  finid  on  this 
part  of  >the  conductor,  as  the  hot  body  produces  it  in  the  ait 

next 


•^,m 
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next  to  it.     A  negaliee  body  prcMlucen  also  ao  efifi-<  t  anato-  ' 

a  piiM.'e  ot  Ut!  tor  a*  ihiii  nbsorbia  part  ot  tlic  lice 
fife  ID  tlie  parts  of  the  moss  of  air  ucxt  to  it ;  to  Ui«  mi;** 
tU^i;  body  abtorUs  a  part  of  the  vtclor  i'loni  the  tlreine  jitui 
Oil  th<.'  iieare»I  part  of  the  enii'luflor,  ^uw,  all  ihtae  chuD^ 
it)  the  drittta  ol  ejpaiuice  puictT  in  totli  fiuidt  arc  utit^cKlcd 
K  chaD^e*  ID  their  4riiMi/. 
•  ^oboJy  will  doubt  ai  lli«  altove  niatenient,  who  lias  tx- 
pvatm  the  cXj-enmentii  ilb»inbt^tl  in  my  work»;  diid  1  may 
ta}-,  thut  «vt,-ty  one  of  the  ^'eut  iiunibirr  of  ))i:Koiik.  in  «hoB« 
prMcnot:  1  hMV«  made  these  rs  peri  men  (•,  with  the  aut  o( 
tmall  f Itctric  iii»triiitienl*  described  in  my  Traiti  iiimfnlaiTt 
tut  U  ^ttide  EUclro-galuanit/uf,  Imi  liern  (Mnvinced  of  titii 
important  dintincitoii  betni^ti  the  dtHtitj/  tvui  txpantiet 
pounr  of  ihe  titeiric  Jluid.  It  ii>  not  therefore  for  wfant  of 
pro^reiiii  tn  the  »cit-n»  itaelf,  that  aucb  varitiy  of  »y«teia> 
tab»ji,i*coucrtmnf(t\\ttbclricphfiioinm*:iliifot^aulof%U 
lentioa  in  uiOat  eKperimeatal  phiiasophcrt,  hy  whom,  though 
writiag  Dt>  tlenlrkitjf,  my  publii>h^  nipeiimeiita  are  never 
netitioDeii,  not  bo  much  at  to  criticise  iWrn*  ot  their  eoit- 
elutiont.  Amoiit[  ihf  vahelj  of  these  experiment*,  I  have 
here  chase Q  thope  concerning  the  modittcatioufc  wlijch  luke 
place  on  a  \oag  inaulated  eoaiiuetcr;  and  1  come  iiour  ta 
the  particulaii.  which  will  prove  all  thut  I  have  stated 
>bo*e. 

Three  ehclroseopes  are  used  in  thntwriett  of  experiment!, 
one  of  which,  a  movablt  one,  con!<iMi  of  aitver  laminix,  tu^ 
pended  on  Email  axes,  in  order, to  prevent  their  loution  out 
of  the  line  of  their  diveruenc.  Of  the  two  other  efcrtro- 
teopes,  conaistinij  ol  amslt  pitli  bulla  suspended  by  ailver 
wires,  one  is  pern)>inently  connecled  with  the  extremity  of 
the  (oni^tfeior  f^irlhi'st  from  the  eleclrijied  body;  ihe  other, 
held  up  at  tlie  top  of  a  high  in^uhitiu);  pillar,  is  kept,  by 
meant  of  a  thio  wire,  in  constant  coniiiiuiiiculiuii  with  the 
moeoi/c  eltflnueopt i  the  latter,  tlicui;b  principally  destined 
to  move  along  the  ci)«(i(ictor,  may  be  reitio»ed,  ftom  every 
point,  to  u  ilistitncc,  in  order  tu  try  the  nature  of  the  di- 
wrgimce  that  it  had  iit  this  (loiiii,  which  it  does  not  ItMe  on 
removal.  Lattly  sn  insulated  brass  disk  ia  the  elcetrijiei 
body.  The  followiot'  arc  the  plieim.ncna  obsurved,  in  which 
muiit  be  recollected  what   1  undert:.Le  to  prove,  njmely. 

tUt 
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Ihot  the  dieergenees  of  tlie  tlrciroseopet  are  produced  by  pint 
or  minui  of  tieclric  nailer  only,  comparalivi^ly  with  th« 
llanilnrtl.  which  is  the  actnal  proportionil  quaollly  of  elte- 
tric  mailer  posseiaed  by  the  nmbient  uif.  an  objeci  cod- 
nei'Ied  nilh  the  proof  of  the  fuiidstnentut  proposilinn,  that 
there  is  on  absolute  distinclion  between  the  deniily,  and  the 
expansive poicer  of  the  eleririe  fluid. 

1.  At  the  beginning  of  thi-  expeninen!,  the  movable  etec- 
trosrope  is  plated  nmr  that  extremity  of  the  conductor,  to 
which  the  disk,  after  hnvin^  received  a  spark  from  a  Ley- 
den  vial,  iBli>l.e  approvi  iiiHtcd.  At  the  approach  of  thi» 
pwti/«Be  6o[/y  within  n  small  distance,  the  silver  lamina  of 
this  e/f r/ro*«ipe  diTerge  as  negative;  someof  tneir  e/eetrie 
matter  huviriK  reocded  to  the  remote  parts  of  th«  sytlem  (by 
this  word  1  express  the  eonduetor  and  Its  associated  elfetn* 
Kopti) ;  and  thus,  thoHj;h  'he  expansive  power  of  the  e/ec 
trie  Jiutd  hai  equally  increu-ed  upon  iti  whole  vxteot,  the 
two  remote  eleetmseopet,  and  in  particular  that  which  is 
connected  with  the  silver  lamhur,  diverge  poniiiielj/  by  * 
certain  quu[:tityi 

2.  \Vheii  the  siher  lamtnte  are  made  to  recede  from  th* 
positive  body  aion^  the  ondnrtor,  their  negaltpe  divergence 
gradually  diminishes;  it  ceues  at  a  certain  distance,  and 
farther  than  this  begins  a  poiitire  divergeuce,  which  in- 
creases to  a  certain  maximum;  nevertheless  the  remote  dec- 
troscopes,  ond  id  particular  that  which  is  id  immediate  con- 
nection «ith  the  lamina,  remain  powiiM  to  the  same  degree 
as  at  Hrst.  The  effect,  therefore,  of  withdrawing  the  lamina 
has  been  to  remove  them  out  of  the  atmotphere  of  veelor 
of  the  fhifiliee  hodi/,  nhich,  by  increaMng  the  expantivt 
power  of  their  electric  JlniJ,  had  made  a  part  of  their  etec~ 
trie  matter  to  abandon  them :  and  it  is  the  electric  matter 
retired  frnm  the  anterior  pnrt  of  the  st/ttem,  which  occasions 
the  positive  divergence  in  the  remote  elect roscupes, 

3.  WhWv  Ihe  movnbfe  electroscope  is  thus  removed  from 
the  sttuoBphere  of  th^postiioe  badif,  if  any  part  of  the  »y»i- 
feni  be  ti>ui.-hed  with  a  sniall  wire  held  in  the  hnnd,  the  ex- 
pansive ptioer  of  its  electric  fivid  is  thus  placed  in  eguili* 
brium  wi\h  that  of  the  ground,  and  the  divergence  ceases 
in  all  tiie  eleclrwcopea.  Which  shows,  that,  in  the  parts  of 
ibe  ij/ttem  over  which  the  atmORphcre  of  the  positive  bodj 
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docs  ort  R\t«ii>l,  till'  nfuililiTitim  of  proportional  (^itnutity  vf 
rhrlric  aitlter  but  iwcu  bIki  .ptodiicrd.  If  then  tlie  u^ecr 
/(imjntr  be  uioveil  iDWanl  tlie  yxui/icv  6oi/<y,  urtieit  thc-y  nrnvv 
juilbio  tlut  sluiosjilii:rc  Hlry  begin,  to  tllvergt^  tm  neffath*: 
foA  till!  dm-rijoiicc  cotitiaumt;  l«  iui-rui»i-,  it  in  greaiur 
^eu  thi»  vlectTQKniir  urri«e)>  at  the  cud  or  Lbe  coaducior, 
ihun  it  hwJ  been  in  ibc  wrae  (ilace  iit  tlie  bt-j^iuning  of  llie 
j^Xf^niu^t.  flDUvscr,  llit'  rciunli?  eitctfucof/e  in  cromuiu- 
.nicutioa  with  lliU  Temniuit  witliout  clivci';;i.'|it:L-;  b<?riius«  itii^ 
ki^^l  i]Uiiiit)ly  or  tUrtrk  malltr  newly  nittidrown  from  IIm 
tibirr  lamiiKt  is  in»(?n>)lilp  upon  the  whnU-  t/fsttm. 

i,  JS'uw  will  iroini-  a  proiA'  (among  aumy  oliirrt  nhU'lt 
inay  b^  loand  ui  my  worh*).  that  tlie  dutergtaee  in  the  elro 
J^»^cu))t:3  (l«}<«i)da    (>u/y  on  tlm   praiKxtional  quuuuty   of  i 
^ectiic  nailer,  at  tltnsUy  uf  the  ^uid-     If,  intfai»  slate  of 
jcIk,  i>il^if,  tlitf  silccr  tamitix  be  lativhml  with  a  mire  bctd  in 
^r  tmod;  tiiai>gb  thin  coiituct  pUces  ihvm  iti  itmiQium- 
(;uUoi4  ti  ilU  tbi'  gruund,  their  liiofrgtaet  contiuueR  ibe  kumi- : 
jtecutiM!  their  eltttric  Jluui,  by  the  locKEueof  Tci/or  |>ru- 
t«idiiig  frnm  tlienofiiice  fiu(/^,  beiEiif  in  «ytii/i&riunt  uf  <'r- 
|j(Vtiiitf  |ri/t(vr  i^ilh  that  uf  tbe  grtaind,   no  eUetrie  aalltrA 
cva  necoail  lo  Ibcin  IVaai  ihc  liiUct.  uiid  -titey  ntuuiu  da-m 
ftaeii  oi  \t  In  tii&  atme  Av^tee.  .■ 

£.  LttnU}'.  \ithf  poaitirr  liodif  be  removed  or  discharged.  1 
ll.L-lbi'ei;electrusi:opes<livci-i;eus(if.;5a/iiv.  By  ihecontarlof 
the  system,  tlumig  tlie  iiillutjce  of  y\\K  pDnilive  hody,  « tilth 
iiaJ  iiivtej"  il  the  fxpamiie  power  of  Ihc  ficclric  Jluid  over 
tliii«hok',  the  quuiiiity  of  cleelrU  matter,  wbidi  lud  retifed 
JVoiii  its  aut>;viur  purls,  l.uii  parsed  iiilo  the  ^routid;  and 
iiuw,  when  liie  iiillucnii-  ul  ihe  ponHlee  bodif  bus  ceasni) 


thib  dt-Jlciency  of  t7 

cli'ii'  matter   bcLOiaes  cooicivd  to   the 

whole  >ibtt:m. 

H«v,ny  uo«,  by 

tb«    fuudlUlltlltill    (!V 

>l«i.-iiioii,  tliiit  ail  /-qaUibrium  of  expaa- 

tixf   i>v,i-CT  of  rhu 

k>-lricjhiid  ni;>y  subaiat,   betweeu   two 

insuldted  bodio  i:i 

iiutuiil  cai:tHCt,  »ilh  a  diflereoce  in  irs 

dcimiij,  or  pri'iiit 

ni>;;l   tjunnlHy  of  elrclrlc  matter,  I  cobe 

c  itutcs  of  i'lKC  and  copper,  wbeu, 
n   tnuttial  contact,   which  system 


c  Jluid  must  be  in  «^7i- 
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hrium  of  expansive  power  on  this  group  composed  of  zinc  electric  statet 
and  copper ;  therefore,  the  differefice  observed  i a  their  eiec*  jini^audcop- 
trie  states  must  proceed  from  a  difference  in  the  density  of  per  in  contact. 
the Jluid.  Now,  the  only  hypothesis  added  in  my  system 
to  this  immediate  conclusion  from  fact  is  this:  that,  during 
their  connexion,  copper  has  the  prooerty  of  acquiring  more 
vector  than  zinc,  from  that  diffused  in  the  ambient  air;  by 
which  proportional  increase  of  expansive  power,  the  electric 
fluid  on  copper  is  in  equilibrium  with  that  on  zinc,  though 
with  less  density,  or  proportional  quantity  of  electric  matter. 
I  have  shown  also  in  the  above  .mentioned  works,  by  deduc- 
tion from  experimeiits,  that,  when  this  influence  of  bodie» 
on  each  other,  by  plus  or  minus  of  vector,  has  ceased  by  suf- 
ficient distance,  each  of  them  possesses  instantly,  by  the  ef- 
fect of  the  ambient  medium^  a  quantity  of  vector^  propor- 
tional to  its  quantity  of  electric  matter  \  and  thus  it  is,  that 
the  moditication.'i  produced  by  zinc  and  copper  od  each 
other,  while  assut  iatt^d,  and  tlieir  effects  on  bodies  brought 
into  contact  with  them  on  the  outside  of  their  groups  du« 
ring  their  association,  are  converted  into  ugiodificatioDS  of 
the  quantity  of  the  electric  fluid  \tsM, 

After  having  treated  here  the  theoretical  part  of  the  sub- 
ject more  fully  than  I  had  done  (for  brevity's  sake)  in  my 
iifbt  paper  given  to  the  Koyal  Society;  in  order  to  be  better 
understood  on  this  subject,  very  miportant  in  natural  phi- 
losophy; I  return  to  the  experiments  concerning  the  anaiy^ 
his  of  the  galvanic  pile,  to  bring  them  here  to  the  same  point 
as  they  were  at  in  that  paper. 

Having  found,  by  the  experimeut  related  at  the  end  of  Contriraivce 

the  first  part  of  this  analysis,  that,  by  increasini;  the  size  of  ^°'  eihploymf 
1  II.-  J- 1        1   •  -'it  a  great  num. 

the  plates,  the  divergence  did  not  increase  m  the  electros- ber  of  snioll 

copes,  I  considered  the  manner  in  which  a  great  number  of  l*^***** 
small  plates  might  be  used.  I  thought  then  of  having 
a  hole  in  the  centre  of  small  places,  in  order  to  thread 
them  with  silk  in  tor  in  of  chaplets,  alternating  the  plates 
with  equal  pieces  of  Dutch-gilt-paper.  Not  having  yet 
any  but  tinned  iron  plates  for  these  trials,  I  formed  two  such 
chaplets,  each  composed  of  140  groups,  of  0*5  inch  diame- 
ter, and  in  order  to  guard  them  against  dust,  I  enclosed 
them  i»i  glass  tubes;  but  I  found,  that,  when  the  chaplets 

lay 
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lay  along  the  gla»«,  the  efTect  «u  dimiiiithvd,  udiI  in  order 
to  prevent  this  defed,  f  tuok  larger  tubei,  with  metallic 
CB|iai  through  which,  by  kmws,  1  kept  the  ehapUt  fixed 
III  the  niiH  of  the  tubp;  thue  screws,  bein^  on  the  uiitlide 
in  the  form  of  hooks,  served  to  link  the  r/inp/ef*  together. 
'Eacti  of  these  smuU  inotniine-its  acted  iinmediutrly  on  the 
i;nlil  leaf  electroscope,  and,  by  hooking  tliem  log<;thiT,  the 
e^'Ct  va»  doubled. 

I  Founded  ut  ihot  time,  on  tliis  rxjieriinent,  the  plan  nf 
iicrfasiug  the  [lowet  of  tlie  new  iu^trument  so  as  lo  produce 
tlic  divcrgenet!  of  buuII  meiallie  billii,  espct^iully  by  using 
zme  [ilniM,  which  I  knew  tlieii  could  lie  procured.  For 
dtii  pnrpnut-.  {  thought  of  lessiiDing  the  expense  uccnaioncd 
by  the  metallic  cbjik  for  the  gtaxs  tubes,  by  making  much 
tanp*r  ckaphti,  nntl  of  suspending  these  in  the  fonn  of  gnr- 
hnd*.  to  the  ceiling  of  ilie  room,  by  lilk  strings,  bringing 
only  wiren  from  their  oppoiite  extremitin  to  u  proper  pluee, 
where  the  npporatiu  of  the  smiill  metallic  buIU  uhoulcl 
■land. 

Stich  in  the  point  at  which  I  liad  arrived  the  30th  of  Ma;, 
l»Oii;  and  thit  objei't  whs  much  furwwded  in  my  pajier  un* 
derlhutilleof  TAcJE/ec/ric  (.'o/mhiii  arid  Aerial  EleetroKopf, 
ik^Iivercd  to  the  Koyul  Society  thv  7th  of  Mari'h,  I8O9; 
liut  the  Co.Tiiiii'tee  of  Papers  not  having  ordered  it  to  be 
publisihed  in  the  Phil.  Trans.,  it  will  now  appear  in  a  more 
oclvaiiced  state.  The  con5emience  of  its  not  appearing  at 
tlie  time  it  shuuld  have  done  is,  that  my  electric  eolunm 
hus  lost  the  mer'.t  of  novelty;  for,  by  the  communlca- 
ti.)ii-i  of  the  minulcs  u:  the  meetings  ol'  the  Society  ui.d 
tlie  ('(imniittce,  it  hdd  aUriK.ted  utteiition  ;  and  the  si^hi  of 
it,  nhii'hidiil  not  refuse,  hns  mude  it  suffieiently  knonu 
t.  be  idready  imililed.  lionever,  while  its  connesioa 
with  llie  ii'iiilyais  of  the  OiilvHnic  pile  is  not  cousidered, 
hr-  iiiiiii.'ipal  obj':c"  is  lost:  and  moreover,  till  the  /ticking 
of  the  small  wlaU'e  y.n.dula,  when  ttrihing,  was  prevented, 
wliih  i  h:ue  oij.a;i,ed  but  lately,  it  could  not  be  ranked 
aiiioii^  mrirurnhi'ical  iiihirumeuls.  These  pnrticulars  will 
be  Seen  in  my  fulluMing  paper. 

yVindsQT,  2^d  of  June,  ISIO. 
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II. 

On  the  BotryoRte,  or  Grapesione^  hy  Cownt  DuNlif 

BORKOWSKt*. 


Ti 


HIS  stooe  is  only  found  io  mass,  and  its  external  figure  Botryotite. 
IS  uniform.     From  this  figure  its  name  is  derijred. 

Its  colours  are  pale  rose,    pearl  K^y,  yellowish  white,  Its  character 
ashen  gray,  and  Isahella  yellow.     All  these  colours  alter- 
nate in  very  thin  laminae;  the  deepest  coloar  in  general 
forming  the  outermost  coat. 

Both  externally  and  internally  it  is  without  lustre. 

Its  fracture  is  with  slender,  divergent  fibres.     It  becomes 
scaly. 

Sometimes  it  is  translucid  throughout,  sometimes  only  at 
the  edges. 

It  is  semihard,  scratching   glas^  only  in  a  slight  degree ; 
and  brittle* 

Its  specific  gravity  is  3*000. 

Before  the  blowpipe  it  is  fusible  with  ebullition. 

It  contains  boracic  acid.  Contains  bora* 

It  is  found  accompanied  with  quartz,  black  schorl,  car-  ^^  ■^**'' 
l)Oiiate  of  lime,  martial  pyrites,  and  magnetic  iron,  in  the         ^  * 

mine  of  Kieiilie,  near  Arendahl,  in  Norway. 


III. 

An  Analysis  of  several  varieties  of  British  and  Foreign 
Salt  ^Muriate  of  Soda  J,  with  a  view  to  explain  their  Fit'^ 
iiess  for  different  economical  purposes.  By  William 
Henry,  M.  J).  F.  R,  S.  V.  P,  of  the  Lit.  and  Phil.  5(h 
cictyt  and  Physician  to  the  Infirmary  at  Manchester. 

^Concluded  from  p.  206, J  • 

Sect.  III.     Account  of  (he  Methods  of  Analysing  the  sewe* 
ral  Varieties  of  Muriate  of  Soda* 

JL  im  method  of  analysis,  which  I  adopted,  in  examining 
tlie  sevorul  varieties  of  muriate  of  soda,  was  as  follows. 

•  Journal  de  Physique,  vol.  LXIX,  p.  159. 
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Method  oT  W'lien  thetnlt  wiis'ip  aslateof  soliitioiii  a  nacn^uri^i)  qiian> 

■navHini;!  «    jjjy  ^^^  evaporated  to  dryneis  iu  a  satiH  hmt,  wliioh  w«9 

iml».  curefully  re^uluud.  In  avoid  the  dev<iin|>Mitioii  of  the  rau- 

riole  of  inaguesiu,  if  «iiy  ol  ilmt  >alt  werr  present  in  the  &o- 

IEacIi  specimen  of  nalt  was  reduced  to  a  fine  powdfr,  and 
was  dried,  in  tJie  tetiipe  rut  lire  of  180'  of  Fahreiilieir,  dar- 
,  lug  llie  spare  of  Iwo  iioiim.     This  wm  done  in  ordrr  (hni 

the  diffi;r«nt  expenmeiiti  might  bn  tnndc  ou  precisely  i-({uat 
(/uiuttitk-8of  kult. 

L     To  ieparele  the  carihy  Murialcr. 

lioiwiulon*        ^*'  ^"  ^"^  jfruiLiB  of  the  dritd  and  pulveriied  salt,  fw- 

ralralMlon  of  Mpt  in  the  cmur  of  the  foreign  salti,  wben  only  5l>0  ^ruiua 

ih(  eartli;  mu*  ,,g„  uited.l  four  uDn»  ineuureB  ufaU-ohot  nere  poured,  of  a 

■pfeiBc  gravity  Taryiii|;  rrotii    815  to  8^0,  mid  at  nrarly  u 

builifip;  teniprrature.     Tu  insure,  the  access  rf  the  fluid  to 

tei-ery  purt  of  the  Bull,  they  were  ground  togrthcr  for  eoiuo 
lime  in  a  niotlar,  and  then  transferred  intON  ^Ibm  nmtrass, 
where  they  were  digested  for  lomu  hours,  and  freiiueiitly 
ugiliiH-d.  The  alcohol  whh  nc.%1  sepuruU-d  hy  filtraliuii,  and 
the  uudiMoWed  part  waa  v  nshed,  as  it  lay  on  the  filtre,  with 
4  DUQCe  meuiurea  of  fresh  alcohol. 
(it,]  Tii-^  tidited  wu*hiiib'»  were  evuporaled  lodrvnesif. 
and  to  the  dry  tnuss  a  amall  portion  of  fresh  alcohol  waa 
added,  to  separate  the  earthy  rauriiites  from  a  little  eoinmoit 
salt,  nhicli  hutl  been  dissolved  aloii^  with  them.  This  sc 
cond  solution  might,  however,  still  contain  2  minute  por- 
tion of  rouriiite  of  soda,  ll  ivas  therefore  again  evaporated, 
redissolved  in  hot  miter,  and  mixed  uiih  a  solution  of  car- 
bonate of  >nd:i.  By  boiling  for  s<iiue  tiiinutea,  the  whole  of 
the  earths  «ere  precipitated,  and  after  betu}(  well  washed, 
were  redis^uhed  in  luuriutic  Hcid.      This  solution,  being 

•  Mnrinleof  mai;nrsi«,  nicoriliiisl.i  Dr.  M^irrrt,  begiiii'ta  part  with 
it*  acid  at  a  Inniicr^tnre  a  frtr  dt'En'<'''X  abi>vc  that  of  boiline  water, 
Thia  fact  iiiplahii  th«  ubacn'stimi  n(  Mr.    Kirnnn,    ihsl   luo  ^rnt  • 


c«i»iarr.>li!y  ,\«  iiolubilUy  iit  aU\>l.ul.     (KirwuD  ud   Mmirat   Waim, 

1'  111  lliii  ami  ill  Kiiiiilnr  ts-wi,  llie  heat  was  vfty  csutiooily  rrfrula- 
teJ  \^n^-.\i  lh<-  iltM:  uf  U.c  |ir<jci5s.  « 

evaporated 


evaporated  to  dryness,  gave  the  neight  of  ihe  enrtliy  ntu- 
riutes.  which  hml  been  extrncled  by  alcohol*. 

(H.  u.)  Thu  dry  iiiaes  ihus  obtained  mi^lit  contiUt  either 
«if  Diiiriatt;  of  mngiieiiia,  or  nmriute  of  lime,  or  of  both. 
An  aliquot  piirt,  therefore,  was  dissolved,  iMrporately,  for  the 
pur^juai;  of  assuyiug  it  by  the  uBiiat  teats.  Sometimes,  tu  tii 
the  case  of  the  earthy  muriates  procured  from  sea  lalt,  mu* 
riate  of  uiugti««ia  alone  was  iudieated,  aitd  any  farther  pro- 
cess was  reiiiiered  unoeceissiiry.  Muriate  of  lime  was  in  uo 
iustaiicG  fouud  unrombini-iJ ;  but  in  the  majority  of  cuset 
(as  ill  the  eartby  muriates  obtained  froia  Cheshire  salt)  waa 
mixed  with  uiiiriale  uf  roa^jtiesiu. 

(B.  b.)  To  the  solution  of  the  two  earthy  muriates  was 
added  fully  saturnted  carbonate  of  ammonia,  which  has  the 
properly  of  throwiujj;  duwn  lime  in  combination  with  carbo- 
nic add,  but  has  no  effect  on  the  muriate  of  magncua  at  or- 
dinary ti'iniieraturcs.  The  solution  of  the  latter  wilt,  along 
nith  that  of  tbe  excels  of  carbonate  of  ammonia,  was  there- 
fore it-paraled  by  Hitratioti ;  and  to  the  filtered  liquor  a  so- 
lution of  pbohphaie  of  soda  was  added,  according  to  the 
formula  of  Lfr.  Wollastonf. 

(B.  c.)  By  direct  experiments  I  hud  learned,  that  100 
grain*  of  nmriute  of  magnesia,  wben  thus  decomposed  by 
carbonate  of  ammonia,  coujoined  with  phosphate  of  «oda, 
!;ive  Iftl  grains  of  insoluble  nmmoriiico-niHt;ne«iun  phos- 
phate dried  al  about  90°  of  rabrcnheit.  Hence  it  was  easy, 
from  tbe  weight  ol  Ihe  precipitate,  tu  calculate  how  much 
of  tbe  former  tuiU  was  contained  in  tbe  mixture  of  muriate 

•  By  (he  analytU  of  nrtificial  miKtarrsnf  pure  muriate  of  khU  with  rulTai 
ihF  earthy  r.urialni  ia  known  quinlitirs,  1  ufln'vai'd  fonittl,  llitl  Ibc  of  the 
full  ninuuut  uf  llic  earthy  niuiiatis  ■■»  not  iicertaiocd  in  this  way  of ''"'™' 
[...mt-JmE     The  d.-flci«iry  uf  lb.'  Uiiir  suits  wu  ahoni  one  -ixth  i  "*" '"^ 
tint  ■<  Ihr  f nuar  miiKt  necr-iiirlly  have  hrrn  lliG  wine  in  all,  it  ilora 
nut  aHrcl  thP  rumpariiun  aT  ilillcrent  nrietirs  uf  salt,  a*  tn  their  pro- 
puttiua  of  ihii  iDcmlient.      If  Ibe  nnnihvr*  in  ihe  sih  ruliinin  uf  llie 
l.ililv  (imlicaline  ihf  lnt«l  mlhy  murialci)  he  incrwieii  in  the  prapiir- 
liiia  of  H\  tu  Are,  wu  nhall  tlit'n  <ihtaia  ihe  tinr  qaoDliliM  in  neb  n»- 
M..>  uf«lt. 

l^Sre  Dr  Murfl's  anBlyiii"  of  ihr  BiLghton  ('haljbmle,  piib.ished 
In  the  lait  edjtiua  uf  8>u«Jm  OU  Minrral  n*Blcrs. 
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of  lime  tind  mtirls(e  «r  mni^neiiia.  Tbua.  if  SO  ijmina  of  a 
mixtnrc  of  tlie  two  mnriRlrs  yielilol  13*1  of  :tioiiioiituco- 
magnesiun  )>hf»)i)ml«,  it  is  otmouii,  timt  the  mixliitp 
must  have  coiisistiil  of  e(|iiul  wt-ighls  of  miinule  of  liaic 
and  mariateaf  mngnr&is. 

{B.  d.)  The  pMiniution  of  the  prnpArtion  of  muriate  of 
liiae,  in  a  rnixmre  of  thin  suit  wii)i  niuriate  of  mn^oesia, 
\ias  tnmet'imtt  )it-rforTiirit  iu  u  difFcri^at  wny.  Toncold  solu- 
tion of  u  known  weight  of  the  too  salts,  su)]eroxn1kte  of  pot* 
Hsh  «ti9  nddcd  ;  nnri  the  (iraciiiTlute  wa»  foU«ct«d,  vrawhed, 
nnd  dried  at  about  Itio*  riilireiilieit.  Of  this  prcoiprtate  [ 
hud  (treviously  found,  lltat  Il6  )(rain«  are  forniFd  by  the 
decomposition  of  100  ({rulnB  of  dry  nrnriiite  of  iime.  From 
the  qiiuntity  of  oxninte  of  linie  it  «n«  easy,  therefore,  to  in- 
ter that  of  the  muriatic,  from  Ihc  deconipoaitioii  of  ivhich  it 
iMultfd:  uud  this,  subtracted  iVotn  the  weij-ht  of  the  tHu 
■alts,  ^velhe  >*eight  of  the  miiriaie  of  mn^neuu. 

IJ.     Ta  separate  and  mtlmale  ihc  earthy  Siitptialei. 

'"  (C.)  The  iHiilioii  of  salt,  which  h^d  refiated  the  action  of 

jg       alcohol,  was  dissolved  hy  loii)>;  boilini;  in  aixteeu  ouoev  mcn- 

i'*       surrs  of  distilled  water,  nnd  the  lidlulion  was  filtered.     Ou 

the  tiltre  a  small  quantity  of  uiidissnUed  mutter  generally 

rt-mained.   wlijcii     w.is     wu^hi-d     wilh     hot     water,   till     it 

ceased  to  ha*e  any  action.     The  vcight  of  the  iaaoluble 

portion  was  tiien  ascertained, 

(C.  a.)  By  this  operation  were  dissolved,  not  only  the  mo- 
riute  of  soda,  but  ull  the  otiier  suits,  insoluble  in  akuhol, 
which  nii>;lit  be  rnin<;!erf  with  it.  To  the  solution  carbo- 
nate of  boda  was  added  ;  and  the  liquid,  which  in  most  ca- 
hL'9  ^ite,  on  this  addition,  an  abundant  precipitute,  was 
boikd  tiriiVly  fw  severid  lainules,  in  order  that  none  of  the 
(•yrlhy  carbanatc,  whit;!!  were  separated,  might  remain  di*- 
soUed  by  au  exceiS  of  carbonii;  acid. 

[t'.  b.)  The  prtii))itated  earths  were  allowed  to  auWide, 
and  uere  well  eduli'ovated  with  Iwiling  water,  the  washings 
Veiujj  added  to  tln'l(i[nor  first  decanted  from  the  precipitate. 
To  tl»;-e  united  ru]iiid»  (after  the  addition  of  more  muriatic 
*;i.l  i/uiii  "lis  n-qiiited  for  sutiiri.lion)  inuriute  of  tiuryte^ 
w.i>  iirlili-d.  nil  <i  c>Mr.ed  13  occasion  any  further  precipitate. 
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The  Biilphateof  barytes  was  then  washed  sofiiciently ;  dried,  Septration  and 
ignited,  and  its  amount  asGertained.  ,1,^  eatib*  tuW 

To  the  earthy  carbonates  an  excess  ^  sulphnric  acid  was  phates. 
added  in  a  platina  dish,  and  the  mixture  was  tr«turated»  till 
ail  effervescence  ceased.     It  was  then  eiraporated  to  dryness^ 
calcined  in  a  low  red  heat,  and  the  weight  of  the  earthy  sul- 
phates was  ascertained. 

(D.  a.)  The  dry  sulphates  were  washed  with  4  small 
quantity  of  lukewarm  water.  In  several  instances,  the  loss 
of  weight,  thus  sustained,  was  extremely  trifling,  nothin||^ 
being  dissolved  but  a  very  minute  portion  of  sulphate  of 
lime,  of  which  earthy  salt,  solely,  the  residue  was  presumed 
to  be  coni|>osed. 

(D.  b.)  But  in  other  cases,  a  considerable  loss  of  weight 
ensued ;  and  in  these,  to  the  watery  soluli<»n  was  added  a 
mixture  of  equal  parts  of  saturated  solutions  of  carbonate 
of  ammonia,  and  phosphate  of  soda.  A  precipitate  more 
or  less  copious  was  produced,  which  was  collected,  dried  at 
90*  Fuhrenheit,  and  weighed, 

(D.  c.)  By  direct  experiments  I  had  determined,  that  90 
grains  of  this  precipitate  result  from  the  decomposition  of 
100  grains  of  sulphate  of  magnesia,  of  such  a  degree  of 
dryness,  as  to  lose  44  grains  out  of  100,  by  exposure  to  a 
jow  red  heat.  Hence  100  grains  of  ammoniuco-magnesian 
phosphate  indicate  111  grains  of  cr^'^tallized,  or  G'Z'^  of 
debiccated,  sulphate  of  magnesia*.  From  the  weight  of  the 
ainnioniaco-magnesian  phosphate,  it  was  easy,  therefore,  to 
infer  the  proportion  of  sulphate  of  magnesia  in  any  mixture 
of  the  two  earthy  sulphates. 

(D.  d.)  It  was  possible,  however,  that,  in  addition  to  the 
sulphates  of  lime  and  of  magnesia,  the  quantity  of  which 
had  been  determined  by  the  fpregoing  pvocess,  the  speci- 
men of  salt  under  examination  might  contain  also  an  alka^ 
line  sulphate.     To  decide  this  point,  it  was  necessary  to 

•  Tlie  asfcumptioQ,  that  crystallized  sulphate  of  magnesia  contains  ^.*„   f 
only  44  ptT  cent  of  water,  though  it  was  correctly  true  with  the  sped-  crystalltzation 
men  cm  which  I  operated,  is  below  the  areragc ;  which,  1 'find  from  inxulphateof 
several  experiments,  is  about  one  half  the  weight  of  the  salt.     Mr.  "**K0^*^* 
Kirwau  states  the  water  of  crystaHixation  to  be  53*6  in  ]00  grains*,  but 
thi^,  I  [>cli€re,  a  Uttle  exoeeds  the  truth. 
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S«p>mionvi<l  cnroparc  tbe  amount  of  the  ncid,  deiiunkle  front  the 
ulr'rmT' °uU  °^  ^^'  sulphittp  of  buryt*»  (C.  b.),  wilh  tWt  which  ought  to 
ptuta.  txitt  in  the  Bulphaie  of  linie  and  Biilphiilr  of  intigne>>i)t. 

■ctually  foDiiil  by  lite  experiment.  Butj  tu  lualtK  thii  cdhi- 
pahtoii,  loinc  colluleial  cKpcriiiicntft  were  pfi-viuuRljr  ncci:^* 
rary. 

(U>  e.)  By  these  experiments  I  found,  that  tiulphntr  of 
time  prepared  by  double  det-o  in  position,  then  cntcint-d  iu  a 
low  ted  heut,  and  ufierward  dissolved  in  h  large  (|uanli(y  of 
boiliD);di*i)l1«d  »'!iier<y'^'<'^>*'h*^''  preoifHtitttd  hy  a  bnrytic 
amJt,  in  the  prnpottion  of  ITS*9  j^ruins  of  sulphate  nf  iKirytes 
trtm  100  of  the  eulcHreons  sulphate*.  The  wmc  quiutity 
af  ignited  Hulphnlf  uf  hnu-  {=:  IJa  Rrniiis  dried  m  ltiO° 
F*hren)ieil,)  prttdpitnted  by  *upcrnxtttate  of  potash,  gives 
102*5  of  oxalale  of  limi  ;  or,  precipitated  hy  hubcarbonate 
of  putB).Uut  K  boiiinK  heat,  7 1'>^  K'aina  of  rarbaimteof  liinef . 
Odc  hundred  grains  of  cryatulliji^d  sutpjiale  of  ain»nesin 
(;:  a6  detiecatcd)  afVortl,  nhen  ])reeip'iiuted  by  munato  of 
barylc*.  1 11  or  1 12  of  the  barytic  sulphate. 

(£■)  By  u  eompariwa  uf  the  aboiu  pm)>artion>  with  those 
obtuin«<l  in  the  aituly«e»  of  any  vpeciinCH  of  coinman  mA%, 
wi?  inay  lenriir  whifther  it  cotituin  other,  aulphntn  beiide 
those  with  earthy  bii-es.  For  eKnnipIe.  if  the  ptecitiitnte 
(D.)  consitt  of  carbonnte  of  lime  only,  and  bear  to  the  sul- 
phate nf  barytes  (C.b.)  the  proportion  of  74  to  175,  orrery 
nearly  so,  we  m;iy  infer,  thur  no  other  eulphiite  is  present, 
butthat  of  lime.  The  itmeconclu-ion  will  fol|o«.,  if,  after 
having  decomposed  one  h^lf  of  the  watery  solution  (C)  by 
muriate  of  barytes,  and  another  half  by  potash,  we  find 

■  Tbit  rcsnit  rorrrs pomU,  witlirn  a  frJii^lioti  nf  a  griiii,  iiith  one  oli- 
taincd  ui  a  EoiDvwlial  diffcii'ut  way  by  Dr.  ^Turccl ;  and  rtry  nearly 
witb  %a  exptrinunt  of  my  I'riinii  Hi.  Jiiiips  Th-msou,  who  runnel  (lie 
bury  tic  sulphalf,  preripiUteil  fmiii  'ilii  graiui  uf  suljjhale  of  limr  by 
nitratv  of  baryltx,  to  weigh  1 73  grains. 

t  OnrcTcrsins  this  cupprimeiil,  I  fuiiiid  tliat  I'jO  grajni  of  carlionale 
of  liinr,  Haturaliil  willi  biilpliu.ir  acii^,  aud  cuiciuni  in  ■  low  red  heal 
affuid  las  of  sul|ihate  of  Ume.  A  similar  rxperiiiiciit  of  Str.  Tliooi. 
■on  pare  l34ti  jmim.  Dr.  Marcct,  ulso,  informs  me,  that  from  93-5S 
grain!  of  purr  marblr  he  obtnini-d  US  ^.l  f^iiG  of  solpliate  of  lime, 
pruportioiiF  which  exnctly  coincide  wilb  those  of  Mr,  TbomBan. 

that 


that  (he  sulphate  of  Uryles  bears  to  the  oxnlale  of  lime  the  Stpantion.nd 
proportion  of  \~3-0  to  lO^-'J.     Now  these  proportions  were,  (jj^^^^^^^y,. 
lis  iieurly  Bsioulil  he  expeetisl,  obtaiiietl  ia  the  analysis  of  pluiie*. 
Norlhivk-h  salt ;  whence  wc  may  eoiicliide.  that  the  only. 
fiulphate,  whith  it  conlaiiis,  is  jppsum,  or  ihe  sulplialK  of 
lime. 

It  must  be  remetnber(;H,  however,  that  the  calcareous 
sulphate,  conf.iinetl  in  any  variety  of  lommon  salt,  cannot 
be  in  u  siate  of  complete  desiccation,  but  would  lose  22 
parts  out  of  100,  by  rxpo«ure  to  a  red  heat*.  It  becomes 
necessary,  therefore,  either  to  increase,  in  the  proportion  of 
5  to  4,  our  eslimate  of  the  sutphnte  of  lime  obtained  by  the 
foregoing  rule,  or,  more  simply,  to  assume,  that  100  grains 
of  sulphate  of  barytes  indicate  73  grains  of  sulphate  of 
lime,  dried  at  \6<f  r«lireiihcit,  =  57  ignited. 

(F.)  When  sulphate  of  lime  and  sulphate  of  ma^rQesia 
were  both  uscerlained,  and  other  snlphatts  al:iO  might  possi- 
bly be  present,  as  in  the  varieties  of  salt  from  sea  water,  the 
calculation  became  a  little  more  complicated.  In  this  case, 
aflerdetermininglhefiuantity  of  both  sulphates,  (by  the  pro- 
cesses D,  &.C.)  I  estimated  how  much  sulphate  of  barytet 
ihey  ought  respectively  to  afford;  and  then  compared  the 
estimated  quantity  with  that  tfhiL'h  was  actually  obtained. 
The  earthy  carbonates,  for  example,  precipitated  from  1000 
grains  of  Lymington  salt,  which  had  previously  been  di- 
gested with  alcohol,  were  converted  into  31  grains  of  cal- 
cined sulphates,  consisting  of  19  (ifnins  of  dry  sulphate  of 
magnesia,  and  12  grains  of  dry  sulphate  of  lime.  Now 
from  the  magnesian  sulphate  38  grams  of  sulphate  of 
bar)  lea  should  result;  and  fiom  the  tiulphate  of  lime  21 
grains;  the  sum  of  which  is  59.  But  the  quantity  actually 
obtained  was  59'8.  There  is  only,  therefore,  an  excess  of 
0"3  nraln  of  the  actual  above  the  estimated  quantity,  a  dif- 
ference much  too  trivial  to  be  admitted  an  indication  of 
any  sulphate  with  an  alkaline  base;  and  arising,  proba- 
iily,  from  unaroidable  erroura  in  the  experiment. 

■  Tbia  I  find  to  be  Ibr  loss  snsluincil  by  too  gi-aia*  of  anifiriaT  *e. 
Icnitr,  drirf  ml  lHa",  and  then  ignited.  Tlie  mme  quanlity  of  crys- 
tallitnl  oaliTc  itlenitr,  I  leani  from  Dr.  Marcel,  Unt»  ao-j  graipt,  by 
1)cing  cdciucd  iu  a  ilroug  red  beat.  < 

(F.i) 
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(F.  a.)  If  in  any  mixture  of  Mils,  free  from  the  eartliy 
muriatet,  tee  are  cerliiiu  lh«t  no  other  Eul|>liates  exi»l  brside 
thoite  of  time  und  luagiit^oia.  their  etliruanoii  bL-comr*  t-x-     I 
treroely  Hiujile.     Devouiiiosr  two  tcjuol  tjiuntilit-*  of  lite 
taltiu  (|uci>iioi],.  (he  one  liy  rouiiute  «f  Wrytca,  the  ollitr     ' 
by  oxaliite  of*  [wtach.     From  the  weiglit  of  the  latter  pre- 
cipitate yie  may  oilculatf  the  tjuaiitily  of  sii'|.tl)«l«  of  limv. 
Sappoie,  for  viiampW,  the  ONulatc  of  lime  (as  «as  actually 
theca&e  wilfa  thv  (irrcipitale  fiom  lOOO  {jrains  of  I.jmmg- 
ton  salt,]  Ig  wi>ij;h  12  j^rniitt;  thcee  dtoote  16  of  Boti'liutrof 
liino,  (iTit'iI  at  liio"  rahieiitieit ;  which  <)uaulrtr,  if  •t^roniT    ' 
I«»tjd.  woulO  yivc  SOJ  of  .uljihat*  of  barytw.    The  latter 
number  (3(){),  «Liblru<.'tt.-iI  fnim  the  wiijjht  of  sotpUale  of 
birylM  actiiQlty  nbtuiiii-d  [i.iiy  6[i],  gites  3^^  i^miui  for  Ibo 
tu1[ihatc  of  burytcH  resulting  fioui  ihu  di'(OM>i<o»i>>A>iof  the    < 
sulphate  of  muj^ntiiia.     Thv  quantity  of  the  lutlcr  Mill,   it    i 
will  be  found,  tltercforfi,  by  applyiiiLi  ihc  ritlr  a]nody  giicn 
(I).  e.J,  muitt  be  3S  gTaiup, 

(i'.  b.J  The  wine  object  tnaj  be  HCcoin|i)'Mlif  d  lij  <lecoio- 
pnitv^  Iwo  eijuiil  ijuuntilicr,  th«  one  by  oxalutF  of  iHituHli, 
the  fth:;r  by  th«  comiiound  wlulioti  ,<0.  r.^  Ftooi  the 
nri^hts  of  the  predgiittites  it  U  e»Ry  t«  cslculnti-,  fn>ip  hnw  < 
much  of  ttie  cnli-areons  ojid  piagnesiaii  bu1{ihBt»  they  havo  ' 
resulted, 
f  (G.)  When  the  Mh  left  by  ak-ohol  was  Uno^.i  to  conuin 
muriiiteor  soda,  and  sulphate  of  magnesia,  iiut  >'iusiil|ih3t<.' 
of  liine,  the  prescnc;  of  nlkuline  sulphates  wua  investigated 
in  ti^e, following  manner.  The  salt  was  dissolved  in  wator, 
ond  die  Boiulion  «iis  divi<lt;d  into  two  cqnal  portiot;s.  To 
the  one  muiiiite  ivf  barytes  was  added,  and  to  tliewtliiT,  the 
compound  precipitant  of  carbonate  of  anuiioiiin,  and  phos- 
phate of  soda.  If  the  sulphate  of  barytea,  Ihiis  produced, 
bore  to  the  ammonlHco-magncsian  phospiiate  the  proporiion 
of  l13toS0,it  wus  eonebuled,  that  no  other  sulphate  h;id 
been  decomposed,  but  that  with  base  of  majine-ia. 

[U.)  At  onetime,  I  e\pecled  to  have afri'rtiilned  the quan-p 
(ity  of  sulphate  of  soda,  in  on  artificial  mixture  of  that  salt 
wiib  .lulpliiite  of  magnesia  and  moriBle  of  soda,  by  the  fol- 
lo-^ifi;  foiniulu.  To  a  so'utioii  of  the  three  salts,  heated  to 
ft  boihti^j  teuipcru^rc,  1   added  subcaihou^tt:  of  ;i,umonia, 

which 
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V'hich  decomposes  the  sulphate  of  gaagnesia  only.     I  bad* 

then  a  bolutioii  contuipiui;  muriate  and  sulphate  of  soda, 

with  fiulph^ite  of  aniinoniu,  aud  some  carbooate  of  amtno<» 

Ilia.     This  solution  was  evaporated  to  di^roess* and  the  matt 

was  buRjciently  heated  to  expel  the  ammoaiacal  salta.    I 

found,  however,  that  at  this  tetnperatiire  the  sulphate  of 

ammouia  acted  upon  the  inuriute  of  soda,  aud  produced  an 

additional^  and  Lpt  Ipcoubiderable  quantity  of  sulphate  of 

8oda.  ^ 

Having  determined,  by  the  foregoing  procesaes,  the  quan*  Jmpunilei^^ 
tity  and  kind  of  the  earthy  muriates,  the  amount  of  the  in*  ^****i^J7tf 
soluble  matter,  and  the  proportion  of  sulphates,  the  weights  muiiateof 
of  all  these  different  impurities  were  added  together  ;  and,  ****^' 
the  sum  beinj»  deducted  from  the  weigfit  of -the  salt  submits 
ted  to  experiment,  the  remainder  was  assumed  as  the  amount 
of  the  pure  muriate  of  soda  in  the  specimen  under  exami* 
iiation% 

Thou<^h  I  purposely  refrain  from  giving  the  details  of  the  Additional 
fecveral  analyses,  which  were  madeaccordinf];  tothe  foregoing  ^"cumsuncta. 
plan,  from  the  convictioii  that  they  would  he  both  tedious 
and  unnecessary,  yet  there  are  a  few  circumstances,  which  it 
may  he  proper  to  mentiou  more  fully  than  can  be  done  in 
ti;e  iorni  of  a  table. 

1.  Tht' brine  which  I  examined  was  from  Northwich,  and  Biinefrom 
w:ib   sent  mt*  in  the  state  in  which  it  was  taken  from  the  ^**     '*^ 
bi)rii!.;t»     At  the  temperature  of  51)'  Fahrenheit,  it  had  the 
fc-;ecii»c  gravity  of  1-205.    Jt  was  perfectly  limpid,  butio^t  a  i 

*  I  have  deriiMMl  it  unnerrssiry  to  Ptatc,  in  the  table,  the  quantities 
of  t\.€  acid  aud  baiic  in  sevt>i-al  varit4ics  of  muriate  of  soda.  Thry  may 
i»'adily  bo  esitiuiated  from  the  proportion,  deduced  by  Ur.  Marctt,  of 
4  )  acid,  aud  54  mkJji,  in  100  of  the  pufc  muriate,  lu  this  determination 
be  u.«sumcs,  that  I  no  parts  of  biiia  Cvrnea,  after  being  lui.-Ued  and 
heated  \o  rcdiit  S9,  conMst  of  19*05  pails  of  arid  to  80*95  oxide  of  sil- 
ver. TbL  &tatcment  agrees  very  neaily  with  the  recent  oue  of  Gay- 
l.ussac,  who  roakc)*  loo  parts  of  siU'cr  to  combine  with  7"(>o  oxigcp, 
aud  tl^s  oxitle  t'j  ncntrulize  25*71  parts  of  real  muriatic  acid. 

f  I  have  lately  been  informed,  that  this  brine  had  been  pumped  out 
of  a  rock-salt  mine,  into  which,  from  ti.e  inip'jssibility  of  obtaining  the 
halt  in  a  polid  form,  it  was  r.Ilowivi  to  il-jw.  Heace  it  was  fa%  satn* 
fated  with  mnriat'j  of  foda« 

little 


linle  of  its  tTanspBTpncj-  when  rawed  t»  s  boiling  heat,  in 
consujiiencc  of  the  drponition  nf  a  very  minute  quantity  rf 
c»>benale  •{  iiine.  and  oxide  of  iron,  h  was  immediately 
prrripitated  by  mnnate  (if  lutrytcs,  oxalate  of  ammonia,  aoil 
■Ikaltue  »nlutionii,  bMh  mild  and  caustic.  Eijjht  ounce  mca- 
rares,  rvapornlrd  lo  drynest  in  a  sand  ht-al,  gave  1 230  graini 
of  iDtt.  wliich,  for  the  sake  of  distinction,  1  term  entire  soU, 
It  preved,  on  anatysis,  to  contain  in  one  t)t«a»nd  parts*. 

Caibmiate  of  hme  and  oxide  of  iron    4 

Muriate  ol  lime,  and  tnunate  of  mognesiB,  in  nearlj 

equal  proportions • • S 

gvlpbutcuf  lime 19 

Moriatcof  soda  ..•• • 974 

looo 

2.  The  mfithtT  li^or,  or  brine  that  remuinn  after  sepa- 
rWtnK  M  the  rommon  sail,  wliidi  it  in  lh'>ught  worth  while 
to  rxtT»ri,  had  the  specific  gravity  of  1203.  The  drj  saK 
comaiui-d 

MiiTtaie  of  raa^ ncfeia  -  -  •  •    ss 

lim« 32  J 

SotphBteof  lime 6 

I*  Muriate  of  soda 027 

1000 

S.  The  clearing*  uf  the  brine,  which  are  raked  out  of  the 
pan  when  the  salt  first  begins  to  granulate,  contained  in 
1000  parts. 

Muriate  of  soda BOO 

Carbonate  of  lime 41 

Sulphate  of  lime ISD 

looa 

4.  Of  the  substance  ealled  by  the  workmen  pan-seale  two 
■pt'cimens  wtre  analysed,  the  one  containing  a  large  propor- 

•  Tbo  spw.i fie  gravity  and  prcporlionDf  Mirtliy  inl|)l)alc3  in  Chnhire 
iHiw  nppeiin^  to  diflVr  conmili'robly  in  tLc  bhui:  uf  ilttTcrcnl  sprinp- 
Si^  HoUauU '3  CUcthire  Jtcpurt,  p.  45,  &g. 

tion 
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tion  of  muriate  of  soda,  the  other  very  little.    The  first  Tic 

rii.ty  cons) i> ted  of 

Muriate  of  soda  •  •  •. i^ 

Carbonate  of  lime •     10 

Sulphate  of  lime 40 

1000    »  -     .iri-      .    . : 

• 

T!ic  second  variety  was  composed  of  -V»j.      .       •t 

Muriate  of  soda 100 

Carbonate  of  lime 110 

Sulphate  of  lime*  •••••••  790 

1000  -*     ' 

Circumstances,  however,  are  constantly  occurring,  lovafj 
the  proportion  of  ingredients,  both  in  the  clearings  and  ill 
the  pan-scale.  If,  for  example,  tl»e  brine  be  short  of  th# 
point  of  saturation  ^ith  common  salt,  it  acts,  when  admiW  . 
ted  into  the  pan,  upon  the  muriate  of  soda  which  the  pan* 
scale  contains,  and  we  obtain  the  second  variety.  But  if  the 
brine  be  fully  charged  with  salt,  it  affects  qo  solution  of  -the . 
muriate  of  soda  carried  down  along  with  the  gypsum;  and  '*' 

then  the  iirst  species  of  pan-scqle  results* 

5.  The  suit  01/9  or  mother  liquor  from  seawater,  a  speci-  Salt  oil,  er 
men  of  which  I  received  from  Dr.  Thomson,  had  the  «pe- ■*****' **V*'' 
citic  t^ravity  of  1277.     It  was  abundantly  precipitated  by 

muriate  of  bnrytes :  by  pure  ammonia,  but  not  by  the  car- 
bonate; and  was  not  changed  by  oxalate  of  potash,  either 
immediately  or  after  an  interval  of  some  hours.  One  thou* 
baud  parts  of  the  dry  salt  consisted  of 

Muriate  of  magnesia  •  •  •  •  874 

Sulphate  of  magnesia*  •  ••     70  ^     ' 

Muriate  of  soda 5d 

•  -'  ■ 

1000 

6.  The  saii  hrine^  or  liquor  whic^  drains  from  the  Scotch  Salt  %Tliie,  or 
salt,  had  the  specific  gravity  of  only  1188.     It  was  affected  l"qwo'"  d«jfi«i 
by  the  same  tests  as  the  salt  oil^  but  kss  remarkably.  The  ^it, 

dry  residue  contained 

|tfuriate 
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Muriate  of  iDR}{iieti)a  ••••  905 
Snipliatf  of  magiirfiia****  135 
Muriate  of  Mda •  66o 


VSSmfBfM,     ?•  T)i«  mothn-  Rquor,  or  bilierv,  from  I.ymimgfM,  pre-' 
«  biitatn,        ,^((j^  ^a  anatyeis.  an  uiiHCCOuiilable  vtinaliun  from  tli 

nilar  fintd  lent  from  Scolliind,  and  i^ive  a  much  larger  pn^ 
pMhian  of  tulphute  of  magutfsia.     A  couBiderii1jl«  (tuHntit^) 
of  tbi>  %»\l  liud,  toorroveri  cr*iTAlliiril  iu  titv  bottle  wii>cb 
coatunnl  ibe  tiijuiit.      Il»  itpr<:ilic   gravity  wu   IJSO.      Oi 
HuMMoil  jNicts  of  tlic  dry  «aU  contuiiit»l  uf 

^  Muriate  of  muxai^iia  •  •  •  •  ClO 
^  Siilt>)iiilcof  inagncsiu  ••••  -iCO 
*  Muriate  of  fwlu •  lOO 


rMKikfeMB      S.  Tb«  pan-a«1e  frem  Ljmm^oa  contahieil 


Muriate  <if  los^Dn 
Deswi'atfd     fiul|>lii 

magnnia 

Carbonates   of    Hui 


magnewa" 127 

Sulphate  of  lime-" 31fi 

Mu"3t?of  aoda 6ta 


llanlplulaQf     From  the  very  near  approximation  of  the  proporfioiis 

■odi  present,    i^j^^^y  t|,e  sulphate  of  baryteH  and  amnioniaco-inagneiiiuN 

phoaphiile,   obtained  in  tht  analysis  of  all  these  product!)  of 

seaoater,  to  those  wliich  result  from  the  decumjiositioiioftno 
equal  ijuantitieB  of  sulphiite  of  u)a-;neua,  ii  in-jy  |je  inferred. 


I  prtvcjited  from  dclct-. 

thjt 
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UiBl  tliej-  contain  no  «iilpliitte  of  soda*.  For  example,  to 
di-cide  whether  the  Scotch  salt  contHms  on  alkaline  snl- 
phate,  or  not,  1  dissolved  1500  gr.iins  in  a  pint  of  bolUag 
nater,  and  evaporoled  till  fourteeu  drachm  m^asurfs  only 
renrniiied,  the  common  salt  bring  removed  as  soon  as  itiros 
formed.  The  residuary  liquid  wua  divided  into  two  equal 
portions,  one  of  which  gave  16}  grains  of  aulphnt*  of  barytes 
and  the  other,  14  grains  of  amiuoniuco-magiiesiaii  plios- 
phate.  The  proportion  between  these  numbers  'n,  so  n«irly 
that  which  has  been  already  ussi^ned,  (vii,  lis  to  SO,]  tliat 
tve  may  safely  infer  ihc  loial  absence  of  sulphate  of  sodju 
This  salt,  indeed,  is  considered  ns  incompatible  with  muriate 
of  magnesia;  but  after  digesting,  for  two  or  three  days,  lOQ 
grains  of  the  former,  with  90  of  the  lutlcr,  evaporating  to 
dryness,  and  washing  the  residuum  with  repeated  elTasiana 
of  ulcohol,  1  found,  that  two  grains  of  the  muriate  of  map 
nvsia  had  etccped  decomposition. 


On  the  Action  of  the  Eleetr'te  Fluid,  ly  which  an  Iron  Cjf- 
tittder  an  Inch  and  lialf  thick  was  torn  asunder:  in  a  Ltt~ 
lerjrom  Mr."*  to  J.  C.  DELAMETHcniLt. 

SIR, 

X  Have  already  communicated  to  you,  in  different  letten,  MeuIIkcy- 
my  experimeuts  on  \ariou8  metallic  cylinders,  that  were  ^°  eleewk 
torn  by  ekctifc  discharges.     I  half  filled  with  water  the  cy-  tbocks. 
Under,  Plate  VII,  fig.  1,  which  was  open  only  ut  one  end. 
lu  this  water  I  immersed  a  small  leuden  rod,  which  1  sur- 
rounded with  wax  M  the  place  where  it  entered  the  cyliuder, 
in  urder  to  insulate  it,  as  at  fig,  .",     I  then  fonaed  *  com- 
munication between  one  of  the  surl'ates  of  a  powerful  elec- 

*  I  rraplayril  ntore  nll^lion  in  invctligaliag  the  jircicnce  ar  nilpbitn 
lit  fiia  in  lilt'  producla  of  leavati-r  ;  bd'Eiiiw  this  i»ill  is  Ktalrd  In  hr 
one  uf  iu  iu^imliHiu  by  the  Buihiip  of   I.biidiifi'.   (CKcmlitry '*ul.  ' 
ii.  p.  ijj,}  and  fay  olfaer  chemical  wrilpn. 
■t- Jiiiirn.  do  rbjrtiquc,  vol.  LXVIIl,  [i.  4ii, 

Iric 


sas 


of  m  inch 
tUck. 
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trie  battery  and  the  Wtom  of  the  cvlitiiler,  upd  betHePB' 
the  other  und  the  leaden  rod.  The  explosiiins  »ere  vcrj 
strong;  the  water  bniig  frequently  ejected  nitU  violeucet' 
and  the  leaden  rod  thrown  to  a  disiBticc.  After  several  vX'^ 
plosions  the  cylinder  was  more  or  less  torn. 

Rcadin(i;  in  yowr  Journal  for  January,  1809, the  reflection*, 
with  which  you  cooclnde  the  article  of  eurthquake*,  ao4 
the  influence  that  water  {lenelrotin);  through  the  clefts  a 
the  mountuins  niuat  huve  on  them,  I  coasidered  the  electiin, 
KClion  of  our  nppnnitufles  ug  nn  imitation  of  what  pojsM-s 
the  moiintaiiu  where  theM^  phenomena  take  place.  1 
electric  fluid  acta  in  its  u^ual  manner  on  the  iiit)a<nronble  sv 
slanccR  contained  in  them,  and  prodgeei  on  them  coniidi 
ulile  eifcctt.  My  precedinjj  ekperiinent*  hud  shown,  that 
this  Ruid  could  bur>t  inetullic  cylinden  of  cooBidt-'rable 
Btrength;  and  I  was  willing  to  try,  whetherit  could  not  [tm- 
diKe  Htill  greater  eflecta.  Accordiii<;ly  I  inaden  cyliud'er  of, 
Iron,  ti^.  1,  tweuty-seveuliueiihigh*,  and  eighteen  iti  diame. 
ter:  with  ahule  in  theujutre,  a, IJ-liaein  diameter,  and  18^ 
deep.  It  was  subjected  to  the  anine  esperimeots  as  ibe  for> 
iner  cylinders,  and  w.-is  burst  by  M^venly  ex^losione. 

The  battery  I  einployed  had  100  feet  of  metallic  coatiac. 
At  every  discharge  the  opening  was  well  cleaned  with  an'' 
iron  wire  and  water,  let  full  into  it  drop  by  drop,  to  remove 
all  the  oxide  of  lead  and  iron,  wbich  was  sej-sraled  at  each 
discljiirge  in  half  fused  and  oxiiied  gruins.  Then,  having 
em]>tied  out  the  wntt'r  by  shukiii<^  the  eylindi.-r,  and  filling 
it  with  fresh  water,  tlie  wires  ready  prepart'd  being  placed  in 
the  openinf;,  the  liitle  appuiHlas  wut  pMcej  in  a  box,  and, 
Henley's  elect loiu Her  indicalin^;  an  iiitt  M»ity  8f  60°  or  t>5\ 
the  discharge  was  niude.  Seventy  didchar^t's  produced  the  ren% 
a,  fig.  1.  It  lequiiod  abi'Ut  a  quarter  o.'  an  hour  to  charge 
the  battery;  so  that  two  intelligent  workmen  cculd  obtain 
about  twenty  disehaiii'^s  a  d:iy,  even  in  my  absence. 

I  beg  you  to  grv  liie  cylinder  sawn  in  n  direction  opposite 
to  the  rent  n,  till  •  •<{!  oume  to  the  hole  H,iu  order  to  oL^erve 
the  effects  of  this  i.  ,,'ure  H-ithijif. 

In 


•  Frenrh  inensiire. 
■[  I  raquesird  Sir. 


^ 
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In  mj  former  expi'iiraeoU  1  had  ubM^rvcd,  that,  wlien tbc  Strnifen  A 
electric  flaid  wbs  constot.tly  dirtctfd  lo  one  point,  llie  ww-  g^^j'''^;;^ 
tullk  decompOsitioD  saouer  took   plucci      la  consequeuvi:  I  u ooe  puiu. 
took  care  to  make  the  cylinder  rest  ou  its  ttiilre,  ruUing 
the  metallic  phile  a  littte  at  a  single  point,  and  aurroutidiug 
tiiis  point  uitb  vox.     The  efiect  naa  eo  striking,  that  at  the 
70th  discharge  thf  opening  was  in  the  stale  represented  at 
tig.  1  and  3. 

Can  we  now  question  the  burning  of  metals  interiorly  Mrta!<  raxito 
by  the  pai-sage  of  the  electric  Suid,  which  Bome  pliiioaophere  ^™^^*" 
have  long  ago  considered  as  endued  with  acid  pioperties? 

Let  my  cspeiimenli  be  repeated  in  vacuo  by  a  simple  umcno. 
stream  of  the  fluid,  and  it  will  be  found,  that  the  oxid<d 
and    fuliginous  products  will  he  e<]ual  lo  ihosi;  obtained  in 
atmospheric  air. 

Let  the  experiment  afterward  be  madein  water,  vith  Efitvtiof  iba 
short  wires  in  a  sroall  tube,  and  »ery  long  onej  in  another  *''T*""**  • 
tube;  it  will  bn  found  perhaps  (hut  this  retjuires  farther 
uNuruinatioii)  that  the  o:iide  precipitated  at  the  place 
where  a  large  wire  comes  out,  as  those  of  smal)  tubes 
of  silver,  «r  of  an  alloy  of  gold  aud  silver,  will  be  lets  in 
()uautity  than  in  the  tube  Pour  or  five  feet  long,  the  fiofiitive 
wire  of  which  is  three  fourths  the  length  of  the  tube,  and 
the  negative  wire  one  funrth.  My  friends  form  the  name 
judgment  in  this  respect.  The  oxided  product  was  so  co- 
|.>iaus,  after  the  continued  action  of  the  electric  current  fur 
liveorsiKhours.tlial  it  covered  the  hollotn  to  the  extent  of 
more  than  ten  lines  toward  the  apparatus ;  the  black  matter, 

Bfnicliun  of  pliilofophirnl  instfamfnti,  lu  <a«  the  rjliniirr  ■«  Ihi-  aiw  th«  c; Im^*''. 

thor rfqitnlcd.     All  interior  view  of  the  cyltnilrr,  when   lliut  eawo 

a<undrr,  ii  zivrn  at  fi>.  9.      All  ihc  pvt,  from  Ihr  onliTCrack  a  to  lh« 

centre,  and  a  little  hryurul  it,  li  torn ;  and  in  icvi-ral  plactii  enhihiu 

the  ixme  ^ppcaraorra  m  a  taukriiiraii  bur,  in  othtrc  luninir  with  b  te. 

■cinbUnCc  of  cryitBllitntion,  nnlrFs  yun  wuiild  rslhrr  cinuider  (hem  ni 

the  effecl  of  iruD  of  a  bud  quality.   The  Iuhit  pari  uf  ihc  cylinder,  Truni 

(he  buKuni  of  tbe  hole  n.  i^  i-<|iia]1y  turn       A  |><irli(>n  of  ihc  torn  pait 

appeiN  lo  he  Qxidcd.     The  imall  detached  pieces  appear  also  to  Iw 

uuded. 

The  author  hai  since  sent  me  three  other  cylindriral  pi<>c«i,  one  of  0:hen  bDn>t  in 
which  has  an  opraing  of  aixliiiei.  They  huve  all  been  bunl  by  r>>-  ''i':  same  aun- 
pralrd  flecirical  discharp'f,  but  1  have  But  uihii  theai  asunder.    J.  C. 


fi8» 
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wtiiclk  i>  a  toixturp  of  cariion  and  bidrogen,  rviulercil  th<r  n 


gstiv 


e  Miickrnraiare  thiin  twoiiit:hc»;  til':  wuicr  tind  tbe 


r#Bt«f  the  wire  were liiiRed  ydlow  :  aitU  when  I  made  thed'tk 
chirge,  lliia  tioijc  tjirend  more  llian  a  foot  roand  llie  loog    , 
wirC)  uow  bPcomc  iiegittivc.     All  Uic  r<nt  of  the  w«ler  re-  ] 
maiiipd  limpid.  j 

o     Wben  I  fint  bfj>vii  t}i«se  rrsuBrcliPs,  I  allecnpted  tu  explain    j 
the  iilieuomcnaof  ekctricil)  by  SyiumM's  llu-ory  of  two', 
fluidN,  because  ibis  theory  U  in  no  retptct  incotiMsttni  witli 
elective  attraction,  to  wbich  I  liave  f\et  caw'ideted  «U  sub-   i 
Ktitiuei«bt>dient.     But  tliC  moment  I  ^ucct'l■dtrd  in  ilctectiRg 
tlie  pus^age  of  the  fluid  tbrougb  the  pores  of  unconted  g\as», 
1  cotifmbtd  my  mistiibe.     I  am  n'a'ly  lo  do  llw  >ame,  witb 
rcepcct  to  tlie  inri-rencf^ii  I  draw  from  my  Urt  «xp«n(nculi, 
and  I  ahull  hereaf1«?r  foUo"  yciimdrice.  '*  ^cikfortictf  fnCts,     i 
und  let  Iticorics-spTitig  frnni  them  as  lliey  may." 

Wan  uot  Mr.  Oratcl  riglit  in  sayin^i  Ibai,  nb^  tbe  etec-  I 
trie  fluid  nos  better  kuown,  we  thouTd  b«  nble  lo  rv[tl<iiu  .' 
•evi-rul  iistnral  phenomena,  bilhcrto  iuexpliotbW!  | 


iHservttlioHt  on  lie  prerftUng  Experimenfj.     By  J.  C.  De- 

L  l^l.THirtlt. 

r  13o  not  these  efll-ctR  oF  clcctri.ily,  in  rupturing  masses 
of  BO  iniii-h  tt'iuuity  :is  iron  cylinders,  give  some  probat.iliry 
to  the  idi.'ii  of  those  Gemmu  lotroiiomers,  who  have  laid,  that 
the  four  new  plamt*.  Ores,  Juno,  P..ll;.s,  nnd  Veslu.  ure 
fragments  of  u  larj'^r  plii:Rt  formerly  wtuiile  between  Mars 
und  Jupiter,  and  broken  In-  some  uuknoun  enusei'  Su[i- 
pose,  for  instiiiice,  lliiit  tbe  centre  of  this  |,lanet  wiisa  mas*  of 
mi^tai,  Bio)ilaily  ivcnmstanceil  with  tlie  antlior's  cylinders; 
and  ihui  it  nietnllic  vein,  or  any  other  coiidiictiti<;  substance, 
acted  like  the  lem-ru  wire,  and  eondnctid  the  electricity  of 
tbe  alwosphere  inlo  the  metiillic  mass;  mi^ht  not  a  great 
number  r.f  jirnn^  ihsebar^es,  »ucb  hb  occur  in  violent 
thuiiJeiatonn-',  ^j  u^i  thib  uelallic  mass  asunder,  and  pro- 
ject 
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Jpct  the  different  pan*  to  a  Histanre,  as  the  little  bit  of  lead 

in  the  author's  valuable  etijeriments  ? 

'    At  teast  there  can  be  no  cluulil,  that  these  explosions,  in  Thondsr- 

biir  ihunderstoriDS,  must  proi](ire  efTecIs  more   or   less  con- '""'"' j""*' 

iideruble  in  the  h«ait  of  our  t^tnbe.  as  I  have  shown  in  mj-  iun»«r  out 

Theorj-  of  the  Earth,  vol.  111.  p.  -224^  «'"'>'■ 

The  terrarjiieous  globe,    I   there  obaerved,  is  commonly  Tbeotr  of  ih« 
fainsidered  a«  a  vual  Etorehonse  of  the  electric  fluid.      Na- Acilonorrtcc- 
tural  philosophers  call  it  the  eoinmon  reservoir.     Tills  »op-  ^^,1'^°"  *'" 
po»es  all  the  bodiea,  that  compose  the  ^lobei  to  bu  iu  a  Ktate 
of  habitual  electricity;  a  principle  admitted  by  all  philoso- 
phers. 

But  this  electricity  is  not  always  the  tame,  either  nith  re^ 
ri^tect  tft  the  whole  body  of  the  globe,  or  to  its  difTereac 
part'.  ^ 

Tt  is  completely  demonatrutedt  that  there  is  a  reciprocal  ^^H 

commiiaication   between  ilit?  electricity  of  the  atmosphere,  ^^^| 

and  that  of   the   gldbc.     We  must  therefore  consider  the  ^^| 

globe  and  its  atmosphere  as  tiro  electrical  bodies,  each 
charged  with  its  natural  electricity :  and  as  these  two  bodies 
Kie  ill  contact,  their  electricity  should  be  in  equilibrium 'ac- 
cording to  their  natural  capacity,  so  that  one  has  not  more 
electricity  than  the  other. 

But  local  circumstances  may  increase  the  electricity  of 
one  of  thene  bodies  in  certain  places,  and  diminish  it  in 
others.  The  equilibrium  will  then  be  disturbed,  and  (he 
electric  fluid  will  rnsh  from  the  positive  body  to  the  nega- 
tive. This  happens  in  the  case  of  lightning,  trhether  the 
stroke  be  descendinjf  or  ascending. 

When  a  portion  of  the  utmoiiphere  is  positively  electrilied 
with  respect  to  the  terreatrinl  liodies  opposite  to  it.  the  elec- 
tric fluid  rushes  into  these  bodies,  as  soon  as  the  dislance 
allows.  This  communication  is  effected  rapidly  and  with 
nplosion,  in  certain  circuruslancea ;  whiih  constitutes  the 
descending  thunderstroke.  On  the  contrary  it  is  eRected 
■lowly  and  insensibly,  if  there  be  points  to  draw  of  the  eleo 
trio  fluid  ((r»6ually,  cr  if  it  be  conveyed  by  rain,  dew,  &c. 

If  the  atmosphere  be  negatirely  eleclritied  with  respect  to 
the  opposite  terrestrial  bodies,  it  will  uttracl  their  electric 
fluid.     This  will  constitute  the  ascending  stroke,  if  it  beef- 
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fVcted  v-\ih  expWion.     Otlier«i«e  the  comi»u»iculioD 
Uke  place  slonly  and  gnidunlly, 

Ijti.  us  iupposp,  thut  tlie  portion  af  (tie  utmotphtre  orrr 
t  tol>y  peak.  Hi  Mount  Blanc,  lie  rlecttidtd  poaitiveljr  wilb 
mpect  to  it ;  thut  i»,  cmituina  more  ol'  the  tlM'Inc  fluklj 
it  t>)ll  coinmunicaie  il*  rtrcutcity  to  titv  luouuKufl, 
by  flmlips  of  li^lUnitig*.  or  »lo.*ly  uud  graduulf 
tliii  dlci-tricily  will  pusti  IVom  thii  iofVy  [mkto  the  MJji 
,.urt^ 

Let  HA  «u|i|Kvat  on  tlic  cutilrary  a  innuiitoin  lik«  Etnu, 
t>i*- vu pours  of  «)iit-1i,  Hsi-eiidir.g  contlaitlly  from  it>  inter* 
iitil  fires,  aw  lauAfA  nitli  potilive  elM-lricity,  »hieh  thcjr 
take  frniu  tite  bueoin  of  the  inoiintatii :  thi:  Liudy  of  tbu 
i^ak  uniikt  br  iu  tin  httbitiial  btute^of  uegmtive  ifletrtriaty, 
«ft1i  rc^icei  to  llip  pnrli  of  the  ^rth  contiguou*  to  it. 


Arravgmnil  of  D.r  Virata  of  iht  HiH  of  Dnrhv^,  n.  ( 
Diparimeni  «/  thr  Samhre  and  A/fwic  ;  tiij  i.  3.  OwALrq 
BE  IUlloy". 

3i  HE  eKotninoiioii  .if  tlie  different  nrrnnpcment  of  the 
a.  stnita  that  conilitnte  ihf  f;Iobe  is  one  of  the  m«.t  iDtereat' 
ing-  poiidi  of  epi>l(i<;v.  Iinlied  till  tile  exiitpnce  of  strata 
was  suspected,  this  science  did  not  bejjiii  to  free  itself  from 
the  cliiinericui  forms,  in  whicli  it  was  retalued  by  absurd 
hypotheses  fnnned  on  metaphysical  abstracttocis,  and  take 
its  place  among  the  physical  sciences  foundc-d  on  obver^a- 
tion.  The  great  bi>ok  of  Nature  cannot  be  tuo  ftcqucDtlj- 
cohsulted  ;  bill  as  the  ablest  men  have  it  not  In  their  power 
to  turn  over  all  its  page*,  jiart  of  the  taek  must  devoUe  to 
subordinate  labourers,  who  note  down  every  thing  that  ap- 
pears to  them  worthy  notice,  at  the  hazard  of  busying  tbem- 
selfes  about  thing*  of  lilllciniportance. 
r.  In  the  present  stale  of  thiiij;s,  every  substance  i>recipi- 
tated   from  a   fluid  in  successive  periods   will  arrange  itself 

•  Stonti  vi'i'lfiEi)  h\  flavlu-^  of  lighCiiiug  art  fuund  on  Muaal  SlHie. 
t  Jourital  drs  Jlini--,  ml.  XXI,  p.  473- 


I 


lu  lioTizonlul  KUuta:  und  «hat  ne  know  of  the  laws  of  gra- >H*«i  beiuoa- 
\itution  do.s  not  allow  us  lo  conceive  tUr  (lOMbility  ol"  a      '" 
preciplt'ilv,  tlie  purticka  of   Hhich  are  tiot  yei  held  toge- 
ther by  the  force  uf  coliesioo,  tnpiiaruiig  nMf  in  vertical, 
or   even  indiiitd  Blrnlu.     Yet  this  posit'ioa  exists  ia  many  SntanotM. 
portions  of  the  Earlli,  piirticuUrly  tho!>e  of  u  eertHin  h|^. 

It  nuh  na'urul,  thut  vuhou^hyfiatlicses  should  be  iormedt 
to  account  for  »uch  x  itiu)>ulur  fact.  The  opinion  that  ap- 
]iean  best  founded,  and  moat  ^«i.enil1f  adopted,  is  thut  of 
the  siukio^  in  of  ceriaiii  parte  of  ilie  Eurlh.  I  Jo  uot  loeaB 
to  controvert  an  bypothesiH  adopted  hj  many  learned  mco, 
but  I  ahull  submit  to  tbeut  a  circuiuKtaDcc,  which  I  cuniiot 

The  Ourthc,  uhich  Rows  throui^h  the  depaitcnenl  oflhatSaiMin  <iiff^ 
name,  nnd  thut  of  the  Sanibre  and  Meu^e,   tiuversea  a  nar-  ■«"'  t«ruof 
row  viillej-.  bordered  by  lofty  hilU,  severul  of  which  are  ^'^'• 
perpeudiculur.    Th-  iDineral  ttrnla  that  compote  ttteae  hilU 
are  all  more  or  leiM  inclined,  and  soiueiimes  in  a  direction 
diRbrent  from  that  of  the  valley.     This  takes  pluce   partj- 
arly  at  Uorbuy,  a  small  town  in  the  third  L'irctc  of  the 
departnieiit,  nhere  the  hill  ii  formed  of  a  blueish  biluini-* 
DJferoua  ceibonate  of  lime,  that  constitutea  several  sysleois 

,  of  strata.  Cue  of  these  !iystemi  is  cut  by  a  perpendicular  f 
plane,  so  thut  the  reniiirkable  arraogement  of  its  strata  is^ 
easily  seen.     See^Plate  VII,  tig,  4.     They  have  au  inclina^ 

'  tion  of  about  6u°  or  fiU%  and  are  placed  one  U[,on  another, 
like  a  series  of  pairo  of  rHftirs  laid  one  upon  another.    The 

'visible  part  of  the  first  stratum  in  the  ceiiire  exhibits 
only  the  shape  of  a  wedge.  Uu  (i,e  top  and  itides  of  this 
•tratum  if  placed  a  second,  the  summit  of  which  is  equally 
cnneiloriu;  while  the  sides,  sloping  like  those  of  a  roof, 
r  the  first  weilije.     Thus  they  continue  iu  buccessiou  to 

jbe  top  of  the  hill.  But  the  hill  has  been  flatteoMl  by 
■one  cauf^  or  other,  and  the  last  strata  have  not  the  same 
•uiiiinit  as  the  rest,  as  they  are  merely  npplied  on  each  side 
of  the  preceding,  sloping  in  different  directioo*,  but  not 
nnited  at  the  top  *. 

What 

■  II  ii  vetj  probable,  Ikat,  if  thr  nppe  nmittec  ot  (be  bill  were  ex- 
>totaMt  attailivelr,  tbe  exterior  sinti  wo  libofoond  to  unite  iu-tlieii 
U  a  praloDgatio^ 


^ 
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nxTrtrtu  Whnt  npp«nn  lo  me  worthy  of  attention  ia  ttie  solM 

ai«^Ielit  ' ''•''^^™  »omrai(,  ttint  unit«lwii  inclining  nAnt.  which 
h»te  b««i  p*-  nenf  100  mrt-  [I03  yards]  high  from  thf  river,  iind  we  know 
ih>i'nli*' **"  not  how  Heep  tlifTr  deKcenH.  The  partldei  thai  com pow 
Uiit  Buinmlt  ttre  us  intimoTety  aiiited  a*  thost-  or  llie  tvH  of 
' '"ihr  «flrBtinn :  there  is  no  perceptible  joint,  uo  r?;iular  fi»- 
(urfi  iudicAttn;'  the  «r«ia  esfierfenwd  by  these  strata  in 
baitriin^,  if  they  ifere  originotty  dcj^osited  in  s  horizoutiil 
•Ituation;  and  aupiiotiug  ihtr  calrarroiij  mutierto  bkvebeof 
iilffieieotty  ioft  wheu  this  bapjiened,  to  bi-iid  without  etaci 
uig,  I  cnmiot  cuiiceire  wlint  entiic  could  prndii 
pointed  sURtmit,  reMmblint;  mfiert  \initfd  by  a  ftlopinjt  cotj 
(IIP  ohvtun*  eff«t  or  which  i*  »n  inerease  of  Ibtckucsa. 
«hik'  a  »>it<|>lc  bend  u^ces^irily  dliniiii^lie'i  il.  Cna  thedif- 
.  =  Atf«itt  veliicilltnt  of  Ihir  mit«sc«,  mtnbined  with  the  pretturc 
>-J  '  6r  Hii- adJHc^ol  piirti,  whteh  mi  happily  account  for  Mrata 
bftit  on  i  «rnoH  «cnle,  apply  eiioally  to  an  entire  bill,  bent 
iirth«  grrat, 'if  th«  expresnioii  may  be  allowed,  oad  the 
■ummit  «r  which  in  not  onirtopped  by  oth«r  mO 
GanlAiTofthe  -Tbeie  •bservatloiis  Uiad  me  to  *ay  a  f^w  wordn  on  t1 
ewtor-""''  (pwleg^tal  eooaWmtion  or  tlmt  portion  of  the  dcpartmei 
1^  oP'theSanibre  and  Mrustt'and  of  the  Otirtlie.  which 

^H  cltl4«d  bctweim  the'  Met»e.  llie  I.ciise,  und   the  Oitl 

^PLrt^uwiTtw nratn,  that  fotro  the  «oi1  oF  lht«  country,  exhibit  »\ 

*"po«-.ihle  vuriety  of  inclinntioti.  They  not  only  vary  frodl 
honzontal  to  perpendicular,  but  vre  t^ety  instant  meetwilfc 
cun-atures  or  folds.  Every  liiini;  indicntea  prompt  and 
y^oU-nt   ciilu>itro])he9.     Tlie  dirtction  f  ot   I'le^e    strata  too 

prolun^ation,  like  lUow  thpy  roTcr  ;  or  that  thry  woa1<t  divprire,  and 
the  ■n!i;vlar  Ixtid  ttut  iiuilFs  iben  tlixappmr  ■(  Kiine  distance  (ran  tbr 
precipice:  far  we  can  tirarcrly  irnppoK,  tliat  the  ■uiraca  temiiBaliBS 
all  tlic^  firiiti  at  thr'  top  u(  the  hill  is  cxietly  ptrallel  to  tbc  liae  of 
junclioB  of  the  eeu.'ral  slri.ti,  aud  thai  it  retains  l)iii  parallelisiH 
thrsn^boat  their  whule  ritem.     Nott  of  fie  Frfnch  ciiion. 

■  Fur  sume  other  ■iaeularBn-niigcmeDln  of -strata,  ue  Journal,  «oI. 
W,  page*  63  and  64,  and  Plate  II. 

t  I  roaWe  •  diitliiction  between  the  'tirectinii  and  iaelinalion  of  tbc 
t.iraU;  the  latlei  il  indicated  by  tbe  auglc,  which  the  hoiizun  fomui 
vilh  the  luwer  plane  of  the  stratum,  while  lli«  diircliea  is  the  cum- 
mua  sectioB  ofthtn  pluie  with  that  of  tbf  huiiioo. 

prCfeota 
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presents  much  irregularity  id  its  minuter  parts.  But  amtd' 
t$o  much  confusion  we  observe  a  pretty  constant  directioii ' 
from  south-west  by  south  to  iiortli-east  by  north,  a[iaking 
an  angle  of  about  35"*  with  the  mendian.  This  situattoaof 
the  strata  coincides  with  the  aspect  of  the  country,  divided 
into  long  hills,  and  narrow  valleys,  lying  in  tlie  same  df- 
rection.  But  these  valleys  are  not  the  only  ones,  that  fur- 
row the  country ;  for  the  hills  are  frequently  intersected  by 
irregular  valleys,  commonly  serving  as  a  passage  for  the 
rivers. 

Does  not  this  agreement  of  the  longitudinal  valleys  with  Inferences, 
the  direction  of  the  strata  lead  to  the  supposition,  that  their 
origin  is  connected  with  the  circumstances  that  formed  the 
strata,  or  gave  them  their  inclination  ?  and  the  irregularity 
of  the  tranverse  valleys,  and  their  agreement  with  the  pre* 
sent  course  of  the  waters,  that  they  are  owing  to  subsequent 
events,  produce<l  by  the  course  of  some  fluid? 

I  shall  conclude  with  an  observation,  the  explanation  of 
which  appears  also  to  depend  on  hypotheses  relative  to  the 
causes  of  the  inclination. 

All  the  strata  of  this  country  are  composed  in  general  of  Altemit  on  of 
gritstone,  schists,  and   bitumeniferous  carbonate  of  lime,  £h*,J*"2id 
the  reciprocal  superposition  of  which  announces  a  contem-  limeitoas. 
porary  formation*.      Yet  we   may  observe  in  an  infinite 
number  of  instances,  that  the  plains,  or  summits  of  the 
hills,  exhibit  only  gritstone  or  schi*«t,  while  the  declivities 
present  these  strata  alternating  with  limestone;  and  that 
the  latter  substance  alone  forms  the  bottom  of  most  of  the 
longitudinal  valleys  f.    I  do  not  tliink  this  effect  can  be 

*  All  these  are  of  secondary  fonnatum,  and  oontain  fragments  of 
oncunized  substauccH,  b-uch  as  vegetables,  aod  animali  without  Ver- 
tebra.'. 

t  Tn  these  valleyi  are  found  many  blackish  pebbles,  which  I  const-  PebUet. 
dvY  as  ival  qiiarti-agatcs  (sUex),  posseasing  all  the  outer  characters  of 
t^e  kiescl-schiefer  of  the  German  raineralogiAts.  This  aubstaaee  indeed, 
\iVf  all  the  quartzes,  is  infusible,  and  Wiedenroann  speaks  of  the  fusi* 
bility  of  the  kiescl-schiefer.  But  may  not  this  property  be  ascribed  to 
tbe  accidental  admixture  of  some  calcareous  particlea  ?  an  opinion  the 
more  probable,  as  our  black  quartiea  ace  fircqaeslly  fomd  ia  nodnka  in 
carbonate  of  lime. 

ascribed 
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■iCTaoD  or  TBGATiira  aoxta  cattlk. 

ucrilKd  to  CTouon  by  water;  far  in  the  trnnsvene  vBl1«n: 
the  Itmcatone  appears  most  unalterable.  While  the  atc1»> 
ittioorachist  ead  gritstone  are  coverifd  with  vrgetalion, 
tliotti  of  limestoae  exhibit  perpendicular  sectioiu  sod  ifaarp' 
ridges. 


vn. 

H'thod  of  stabbing  Haven  Callle^  to  diKh*TX(r  ike  RarlfieA 
Air  from  the  Slomach,  itUen  ihry  hare  AtfH  ortrfid  urilk 
moitt  Clover  Grots:  communicalfil  Ay  Wr.  ^V'.  Wali-ii 
Ma>o»,  of  Goodrett  Lodge,  near  Wanokit*.  , 

GEnTLHUEDi  ' 

X.  Etg  leave  to  Iny  hefore  yon  a  trncor  ani}  cnnula.  for  (he 
roliefol'  cattle,  whrn  gorged  or  hoven.  Since  I  have  iTiln>> 
dured  it,  it  ha*  been  URod  with  (he  crrutett  ttnccess,  havinn', 
in  every  iiiHtuiiue  tricj,  been  proved  a  w\Xf,  eaty,  and  eF- 
fecliial  remedy.  '     '  • 

MinT  innual       I  cnnxider  it  will  not  be  necessary  far  me  to  detail  ^n 
j'^Son"''''  ''""B^'®"'  con«i*qnencc«  ansing  from  cattle  beinif  faov»t), 
as  it  ia  well  known,  thut  tbe  public  are  annunlly  d^privei) 
of  numbers   of  vuliiable  cuttle  by  this  disorder.     I  am  in- 
clined to  oHer  it  as  an  insirument  BiipeKnr  to  that,  for 
InoonTttil-       which  the  Sof^iety  grunled  «  premium  in  the  year  1796 ;  aa 
"f^-^  *"■  '  »""  P''  <»R""i<"ii  that  flexible  tubes  may  be  forced  down  the 


Iiulranmi 
'At  relicTlog 
lioven  cEEtle. 


passage,  i 


!,  which  conducts  to  the  lungs,  by  which  most  dan- 
gerond  consequences  would  ensue.  An  initance  of  Ihit 
kind  occurred  last  year  in  thia  neighbourhood,  when  in- 
tending to  force  the  passage  of  tbe  panuch>  and  occasi> 
oned  ^e  loas  of  the  anima].* 

Neither  tbe  fanner  dot  bailiff  can  be  expected  when  going 
the  rounds  of  the  farm,  to  carry  with  him  at  all  .times  an 
instrument  ko  lai^e  as  one  of  the  flekiblfc  tubea ;  even  if  ha 
iukd  it,  he  could  not  make  use  of  it  without  the  Mssistance 
of  a  second  person,  and  the  disorder  would  be  fatal  in  mod 
iustancesj  before  such  assistance  c'uuld  be  procured. 

•  Tiani.  or  clu  Soc.  of  Artt,  ml  X7CVI,  p.  t!8.  The  silver  medil 
was  Voted  to  Mr.  Mlioa  fsr'thi*  eanmanlcalion, 

1  coofideredi 


1 


•  !  CoaudertMl.  Ihat  (Hp  trm-ar  *nA  t-atsuln  comrnnnly  used  Tnnranrf  «*■ 
thy  BOrgeotm  migln  be  emitlojfd  lo  advantU)^e  for   ihe  rtlief  ""'* '"''^"" 
Lof  haven  cottle.      I  hi>«e  improved  the  instrument,  to  answer 
l^>Mti;r  the  partiose  here  iiilfiiittd  of  penctiutin^  (lie  lense 
[■hidi-'it  nf  ciillle ;  and  »u.li  ultfrwiim  materiully  fecilitates  Uie 
I  operaliuii. 

The  mi'thod  of  npplyinj^it  ii,  to  penetrate  nrilh  thp  trocar  Method nr 
ud  cuniilu  ihruugti  the  hide  Of  the  Iteast  to  ihn  pniioch  on  """f  "**°- 

about  six  iiiclies  from   ihe  back>l>oiie,   at  un 

^iniil  (liHtxiice  fi-nro  thij   hit   fib    and   from   the   hip-bone ; 

then  to  withdraw  th^  trocar,  and  to  leave  iho  i.'unuU  ia  the 

wouod,  until  tht;  air  which  thu  |iuuuvh  routaiiied  hus  ei- 

caped.     The  cuiiuU  may  thcu  be  lakeu  out,  und  the  wound 

cohered  wilh  a  plH^ler  of  ronimon  pitch,  sprend  on  browu 

pB|ier.  about  the  size  of  a  crowu  piece.     All   the   danger 

f  incidental  to  the  common  mode  of  Btubbin|{  with  the  kuife 

leffectually  prevenltHi,  by  the  canaU  bvin^  left  ia  the  tuci- 

^noit  when  the  trocur  U  withLlrawii. 

The  smull  expeiisc  of  the  instrumeat,  its  portability,  the  Theii  adno. 
with  which  it  cuu  he.  uacd  by  aa  individual,   it*  safety  "K*^ 
L  Bud  vfiicaey  in  use,  as  it  has  not  iu  any  instance  failed  of 
licoruplelf  fiot'cebP,  will,   1  hope,  be  sufficiently  evident,   to 
mmend   it  to  the  atlentioo  of  the  Society.     A   great 
ig  would  arisp  to  the  owners  of  cattle,  und.lo  the  couu- 
tfy  at  large,  fiutn  general  adoption  of  its  uk. 

A  feeding  ox  will  thrive  as  well  after  the  operation,  v>  if 
it  liud  ueier  lieeo  aSecled  by  the  disorder.  Cowi  iu  calf 
are  in  no  danger  from  its  use.  It  ban  been  found  particu- 
larly beneficial  in  preserving  rearing'  calves,  uud  young  cat- 
tle, whm  afflicted  witb  this  disorder,  which  had  heieto- 
fore  been  fatal  to  great  numbers  of  them. 

I  beg  leave  toadd  the  certifirutes  of  a  few  »f  thoM  °erk< 
tWroen  who  have  witnes!>ed  the  utility  of  this  method,  and 
whose  recDin  mend  all  ons  have  stimulated  ipe  to  submit  it  to 
the  Soci'tv.  lit  hopes,  that  by  their  liberal  patiuiiiige  it  Bwy 
|>e  rendered  more  generully  beneficial  to  the  publiu. 
)  have  the  honour  to  remain,  Gnttlenen, 

Yoiir  obedient  servant. 

W.  WALLIS  MASON. 
Certilicatea 


I 


Certificate*  from  the  follfMHnK  gcotlnnen  tutitin 
tiuty  hud  exptrituced  the  cfiiiuc}  of  Mr.  Muon**  trocar, 
kad  provtfd  th«  safety  of  tbe  Opi^ration,  and  (be  Instants 
aeous  relief  wliich  it  hud  m-vrr  futtvd  to  produ<^«  witbout 
Uitviag  any  bleauh,  or  duugfrou*  cou^equint.'?,  from  iu 
'*|ipUcatioo. 

JoBN  FoBO  NaibBi  Leek  WootoD. 

TaoMAii  Bhyak.  WhiwicK. 

William  Okah,  Wai«ick. 

W11.T.UH  Lepbrooke,  Norihcnd, 

Rkuabd  Cattell.  MilvmoQ. 

Rffhttu*  to   the  EntiTav'wg   of  Mr.   V/avu*    Mabon'e 

Trwar  and  Caiiuta. 
H-  FV.  t,  PI.  VIII,  ia  a  rr preen Uitio..  of  Mr.  WallU  Ma- 
son'i  irocuraud  caniilM.  The  bluik  of  tKe  trornr  t»  of  bteel 
a  a,  &n.  4,  liked  into  tlie  wuoUeli  huitdle  1/  li.  The  shupt!  of 
the  h\»Ao  of  the  trocur  U  ovul;  aa  khown  in  the  end  view  of 
the  euniitu.  6^.  3.  The  canub  W  shetilh  f  r,  figs.  1  «nd  3, 
u  au  oi-q]  Dibe.  Vhic'h  cxai-llj'  tils  iU<-  blude  of  thr  trocar; 
ff\*  a  lonfHve  cinnlar  plai'',  fixed  at' the  end  of  the 
Ganula,  formiiiB;  ^  hill,  to  prevent  tbe  inMniment  froiq 
giving  too  Att\t  4  wound  when  «»«1 ;  the  end  g  of  the  ca- 
nnla  i«  uorked  down  to  a  Hhurp  edge,  lliat  it  inuy  not  ob< 
etrucl  i/ie  pHssH^e  of  the  insirnmeiit.  Th.'  lirawiiigsare  on 
a  scnU-  of  one  inch  to  two  inches  and  a  half;  in  6gs.  1  and 
2,  the  trocar  Jind  canula  are  bhown  edgeways,  or  in  the 
shortest  dian'Mer  of  the  ellipsis;  in  fig.  4,  the  trocar  is 
ubown  flat,  in  its  toDgest  diameter. 

'       -n ,   .      I 

VIII. 
X^esfription   of  a  Swivel-headed  Chum  Staff,  to  faeUitatt 
Ihe  making  of  butler :    bg  Mr,  Timotut   Fishee,  t>f 
Ormskirk.-LancatkiTe', 
SIR, 

I  X   Beg  leave  to  lay  before  the  Society  of  Artt  &c..  mj 
swjvtl-hcaded  churn  staff,  wbitbi  oh  repeated  trialii,  is  now 


full, 


fully  proved  to  answer  the  very  desirable  purpose  of  Micf^  • 

ing  the  hard  luhour  of  churning;  Arhic4i  it  does  in  a  mneb  - 

greater  degree  than  could  be  supposed,  fiom  a  Uight  view" 

of  its  simplicity  and  apparent  Binall  deviation  from  the  c6rn«> 

mon  chum  statf.     It  however  putses  with  much  more  ease* 

through  the  cream.     It  must  be  worked  much  slower  than  Rpqnwp^tobe 

the  common,  otherwise  it  is  found  to  churn  the  cream  jq^?^**'**^*»^'^-7» 

soon,  or,  according  to  the  technical  term  in  this  county,  ' 

to  swell  iu 

I  have  tried  it  in  a  variety  of  forms  and  sizes ;  with  six 
wings  the  labour  was  less  relieved;  also  when  I  gave  less 
bevel  to  the  end^  of  the  wings. 

When  1  gave  more  bevel  it  passed  through  without  pro-  Batfonnofiu 
ducing  the  intended  eii'ects.     Experience  therefore  has  coo* 
vinced  me,  that  it  is  best  to  have  four  wings  from  six  to ' 
seven  inches  in  length,  from  the  centre,  according  to  the  ' 
^ize  of  the  churn  for  which  it  is  intended,  from  two  and  «  > 
half  to  three'inches  in  breadth,  made  plane  in  the  centre 
or  middle,  about  the  fourth  part  of  their  length,  and  thro 
bevelled  regularly  oft*,  so  thiit'  the  exlreoic  poiiil  ahoU  fop^i 
an  angle  of  about  45  degrees  with  the  plane  of  the  middle* 
The  plane  part  acts  with  its  usual  force  upou  the  middle 
of  the  body  of  the  milk;  and  the  points  turning  rapidly 
round  give  a  kind  of  compound  motion  to  the  whole,  and  ' 
that  also  alternate,  and  yet  it  does  not  in  the  least  splash 
or  throw  out  the  cream  as  in  the  common  mode. 

I  am,  Sir, 

Your  obedient  servant, 

TIMOTHY  FISHER, 

Guo»maker, 
Thomas  Ecdestone,  Esq.,  of  Scarisbrick  Hall,  near  its  sopetioricy; 
Ormskirk,  certified,  that  he  had  seen  Mr.  Fisher's  new 
method  of  churning  hotter,  aad  that  he  thinks  it  superior 
to  any  he  had  heretofore  known  for  that  purpose,  and  that 
sut  h  was  also  the  opinion  of  several  other  persons  io  the 
farming  line  who  had  witnessed  its  effects. 

Reference  to  the  Engraving  of  Mr.  Fisher*8  Chum  Staff. 

Fig.  7,  PI.  YllI,  is  a  section  of  an  upright  chum,  in  the  Fxpf aoaCioo ol 
pituatioo  it  would  be  when  at  work>  and  figs,  5  aod  6  are  en-  the  plitc 

larged 


2gg  lUPBOyBP  tDAO  CUTTER. 

I«rged  Ticwt  of  the  heed  of  the  churn  ttaff.  ABDE  fig.  7, 
U  a  nectioQ  of  the  cburo ;  FG  is  the  lid ;  KL  is  the  churn 
ttaif,  aod  HI  the  wiogt*  or  beaters;  it  U  thiB  part  only 
which  differs  from  the  ordinary  churn;  it  consistH  of  four 
wings  or  vanet  MNO  P»  fig*  5.  firmly  fixed  together,  and 
turning  freely  on  a  pin  driven  into  tlie  end  of  the  churn 
$tati'.  The  fiat  part  of  ei&ch  vane  it  cut,  so  as  to  be  inclined 
to  the  plane  in  which  all  four  lie,  in  the  Rame  manner  as 
the  sails  of  a  windmill,  as  is  well  explained  by  figs.  5  and  6. 
Whc'i  he  beater  is  moved  up  and  down  through  the  cream, 
its  action  upon  the  oblique  vanes  causes  it  to  turn  round 
upon  a  pin  above  mentioned,  as  a  centre,  a.  Fig.  7,  is  a 
small  wooden  bolt  sliding  in  a  groove  made  in  the  cbura 
staff,  KL;  its  end  shots  into  a  hole  6,  fig.  5t  made  iu  one 
of  the  vanes;  when  this  bolt  is  puflieddown,  it  prevents  the 
▼anes  from  turnlug  round,  for  the  purpose  of  collecting  the 
butter  together  at  the  top  of  the  botter^milk  when  the 
churning  is  done. 


IX. 

Tmprovement  in  Cutting  SUk  Shag  Edgings:  by  Mr,  Pe<* 
Tsa  Tanslsy,  at  the  White  Horse,  Wheekr  Street,  Sp^ 
taffiefds*. 

SIR, 

IfsTTow  shae  J[  N  the  latter  ^nd  of  March,  I8O6,  my  employer,  Mr.  Jef- 
^i?"h*°^"*  fery  of  Bow  Lane,  Cheapsiile,  applied  to  me  with  a  pattern 
aim  irufxle-  ^^  ^^'^  shag,  about  six  ei(;hths  of  an  inch  wide,  which  he 
inent.  wished  to  be  executed  as  quick  as  possible. 

Being  aware  how  tedious  an  operation  it  was  to  cut  the 
shag  with  the  trivat,  the  instrument  generally  used  by  the 
shag  weavers  for  that  purpose,  1  thoiij^ht  I  couUJ  invent  an 
instniment,  whieh  would  cut  it  in  one  third  of  the  usual 
time;  I  therefore  drew  the  plan  of  one,  aiid  gave  it  to  Mr. 

•  Trans,  of  the  Sf^c.    of  Arts   vo'.    XXVI,   p.   1G4.     Five  giiiieis 
were  YOtsJ  to  Mr.  r.M;?!-^/  lof. hii  I.  vt:itioa. 

Balwtr 


IMPROTED  8BAO  CUTTRR.  mtktk 

Baker»  a  cutler  in  Artillery  Passage,  Artillery  Street,  Spital-  AruMmtbim^ 
fields,  to  make  according  to  my  instructions,  which  he  did,  fort  wo»«i* 
and  which  answered  my  expectations  in  the  work. 

In  October,  190G,  I  made  for  the  same  gentleman  « 
figured  sha^,  one  inch  and  three  quarters  wide,  and  cut  it 
with  the  same  instrument,  as  certified  by  my  em))l0yer 
and  his  son  in  law.  I  Tiope  the  Gentlemen  of  the  Soriety 
will  not  think  me  too  presuming  in  offering  this  improve*,, 
n^ent  to  their  notice, 

I  am,  Siri  with  great  respect. 

Your  obedient  Servanti 

PETER  TANSLEY. 

Reference  to  ike  Engramug  ^  Mr.  Petfr  TAMSLnr't 
Implement  for  Cutting  Skag.     See  Plate  VIIT,  Ftgt.  • 
8.  9. 

Fig*  8  shows  the  steel  implement  or  cutter,  as  plabed 
or  w  oven  within  the  threads,  previous  to  their  being  cut  with 
it,  the  <;iittiug  being  performed  by  merely  drawing  out  the 
ki)ife,  the  sharp  edge  of  whi^  cuts  the  threads,  and  Ibrmi 
tlit?  sha^  by  that  operation. 

Fig.  9  shows  the  implement  detached  from  the  work,  e 
being  the  part  held  in  the  hand,  and  s  the  sharp  blade 
|rl>ich  cuts  the  threads. 

SIR, 

This  is  to  certify,  that  Peter  Tansley,  of  Wheeler  Street, 
s  the  sol  e  inventor  of  the  cutter  for  making  narrow  shag ; 
th^t  its  utility  is  well  known;  and  that  I  have,  within 
fourteen  days,  made  four  hundred  of  these  improved  in« 
ftrument3. 

W.  BAKER 

Crrtifi rates  were  received  from  several  other  personft, 
•tating  the  very  great  utility  of  the  instrument,  their  per- 
suasion of  its  being  superior  to  any  other  thing  of  tlie  kind 
ever  invented,  as  making  the  work  equally  gc^,  with 
greater  ease  and  in  half  the  time,  and  that  Mr.  Peter  Trans- 
%ty  is  the  original  inventor. 
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Ohservationi  on  ih*  C«mb>iftio«  of  sevtral  Snris  ^  Charetial, . 
M<f  OH  HidiVfteu  Gat .  bif  Theodobs  de  bADsscftB. 


{Coneiuded  from  p.  176.) 


Cantbuit'um  of  plumbago  from  CornaaU. 

iumb)E«*«n>  A    Burnt^l  in  okikiirii  K<iaO'5»d  of  a  ip-ummv  [9-079  gr*.}  of^ 
Wins  »■"*  -if  plumtMiHO  drifd  at  a  r«l  beat.     Thi'  (ombustion  continurd 
■»i,r.ufutti.»  „„  ^our,  Htid  left  an  u  rMiduum  0  033  of  a  gt.  [o-SI   of  • 
B'-l  *"'  '•*'  ttU'd"  *»''  irwi.     This  compound,  whiclt  la  formal 

Iduricg  ihe  operation*,  would  consisi,  accordiu^  to  Bu- 
Cbftl^t.  «f  0-023I  of  H  gT.  [0-3S7  of  ■  gr.]  of  iron,  ■nd"'* 
0«0m  of  ■  gr.  [0-1S3  of  B  gr.]  of  ox'geii.  One  hundred 
parti  of  thm  pluiiiba^^o  therefore  conliuii  4  ;iarts  of  iron  ; 
•nil  t  burotd  0-588  — 0-0'3ai  =0-5ti4f)  of  a  gr.  ^B-TS'i  grs-l 
of  rarboQ. 
The  i^s  roatained  in  the  receiver  occupied  to  the  ahMl^a 
pncmus  to  theeombiKtion  ie94'3  cpiit.  cub.  (tl$s-5  cwb.  < 
inch.];  thermom.  tt  23M3'  l73'6>'  F.];  barometer.  re-J 
daced  to  the  temp,  of  IJ-a'  [54-5*  F.],  0-7339  of  a  met. 
[M'83  inch.]. 

Tiro  hours  afler  the  combustion  the  gas  occupied  1899'^  * 
cent.  cub.  [U56'57  cub.  inch,];  ihermom.  at  es' [73°  F.]r 
baroni.  corrected  at  0-73'J9  of  a  met.  [28-83  inch.]. 

Reducing  the  volume*  of  gas,  before  and  after  combu9< 
tion,  to  the  mean  temperature  of  12-5°  [54*5*  F.],  and  pres- 
sure 075796  of  a  met.  [39-82  inch.],  we  find  that  the  gu 
occupied, 

*  Before  combustion,  175B'Bcent.  cub.  =  107] -033  cub.  inch. 

After  combuatioB,     1750'4  =  106S'907 


Diminution,  ••••••       8-4  —        5115 

*  Metsm.  AHcD  and  Pepye,  ia  maliirg  tlic  sainc  cxpcrimnil,  coiwi-  ' 
der  tht  oxide  of  iron  u  compleUly  foiincd  in  Ibv  pliiaibaj^  btton  (he 
CDmbustkm,  This  must  iKcasiua  loine  sllshi  diScreuct  in  Ihr  results 
uf  Ifaclr  iTpenticin. 

■\  Apd.  dc  Ckim.  vol.  LXV,  p.  202 ;  or  Juurna),  toI.  XXV,  p.  ai3. 
The 
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The  pluwbai^o  emitted    neither  vapour    nor  smoke  in  N»ii>iol;c,  or 
tiiirniuE.     The  muriate  of  lime  placed  in  the  receiver,  aud  ^"^""'"• 
which  w»8  alwaj-a  weif;htd   in   »  cle»ed   ohial,  arquired   bd 
increase  of  5  cent.   [0'7~-2  of  a  (jf-l-   but  I    learned   from   a 
coinpurulive  experiment,  thftt  it  absorbed  a  i-entit^riiaiine 
[0'134  of  a  gr.]  of  water  from  tW  atino-'pheric  air  during 
the  time  of  ita  beinij  put  into  the  receiver  and   '"ken  out 
a^ain.     The  ffis  employed  lor  the  comltualion  contained  no 
visible  water,  but  it  was  in  a  state  of  extreme  humidity  ; 
and  the  hy^ometrical  water  in  it,  at  the  temperature  of 
«5'  [77°  F.j,  weighed  3-9  cent.  [_0*6  of  a  gr.],      Aa  the  and  oo  «ii« 
Muriati?  of  lime  mu»t  ha»e  acquired  4-9  cerU  [0734  of  a  gr.]  P"^"*^ 
by  these  two  additions  of  weight,  it  does  not  appear,  that 
the  plumbago  produced  any  sensible  quantity  of  water  in 
burning. 

The  hidropulphuret  of  potash  indicated  I8!)'75  parts  oFsuteofiha(u 
oiugeu  gas,  and  lO-iS  of  nitrogen,  in  SO*  <>i  the  impure '"ploy*^- 
oxi^ren  gas,  which  the  feciiver  contained  befnre  the  com- 
bustion. Potash  delected  no  acid  gas  in  it.  Q 00  other 
parts  of  the  Baiue  gas.  Mixed  with  400  of  hidro|ren  ^s, 
were  reduced  by  detonation  to  33;  and  consequently  con- 
tained 189o\igen  and  II  iiitroi.'en. 

From  100  parts  of  the  pti9  \e(t  after  the  combustion  orCatbantGacid 
the  plumbago  potash  absorbed  63-42  of  carbonic  acid  k**-    ™''''*^' 

After  the  sepamtion  of  this  acid  gas,  I  examined  whether  So  h)dn](ea 
there  were  any  hidrogen  gas  in  the  residuum,  by  (detonating  •"'''''™' 
it  with  a  mixture  of  equal  parti  of  hidrog<>n  aiiJ  oxigeu,  and 
treating  with  potash  the  gas  remaining  after  the  detonation. 
These  operations  showed  toe,  that  the  pluiobago  had  given 
out  no  hidrngen. 

The  hidrosulphuret  of  potusli  indicated  in  too  parts  of 
the  gas,  which  the  receiver  coiitaiued  after  the  comtiustion 
of  the  plumbago  [and  abstraction  of  the  caibuuii.'  acid],  87 
parts  of  oxigen  gas,  and  13  parts  of  nitrogen.  Another 
I UO  purts  were  mixed  with  [jOO  of  hidrogen  gas,  and  reduced 
to  41)  by  tletonution.  These  100  parts  therefore  contained 
eC-M  of  oxigen,  and  13';J4  of  nitrogen.  Accordini^  to  the 
ith  hid^oHulphuret,  the  1750-4  cub.  ci;nt.  of  gua 
und  in  the  rcceiTer  after  the  combustion  of  the  pUimbago 
mt«inc3. 


iMk 


«    • 


r        •  ■    • 


^yq  doMBosTioN  or  charcoal. 

State  of  the  gas     Carbonic  acid  gas,  ••  1 1 10*1  cenU  cub.  •  •  676  cub.  lucih 
af^cr  the  pro-         ^^.^^^^^  ^^^ ^^^^   ........ .339.09 

,       Nitron^n  gas  ..... .     83*^4 .50*68 

1750-4  ioGs-g 

■  •        .    -  • 

Composition        If  we  calculate  the  coinporsitlou  of  the  carbonTC  acid  gas 

acid  cas.  U^vn  the  quantity  of  oxigen  employed  to  form  it,  we  findi 

that  the  oxi^eu  gas  which  disappeaced  in  this  process  was 
1(>69'8— <  557*1  =  in^'7  <^<'*nt.  cub.  And  deducting  7*3 
cent,  for  the  weight  of  0*00^9  of  a  gr.  of  oxigen,  that  ox* 
id ed  the  iron  in  the  pliimba^o,  there  will  remain  1105*4 
cent.  cub.  [673*13  cub.  in.]  of  oxigen  gas,  that  entered  into 
the  composition  of  1 1  lO'l  cent.  cub.  [()76  cub.  in.]  of  car* 
bouic  acid  ga^.  ^f  instead  of  the  measures  of  these  gasses 
we  substitute  their  respective  weights,  we  find  by  the  ra|e 
100  partrd6ii-  of  proportion,  that  100  parts  of  carbonic  acid  gas  by  weight 
««uiS7'i36    .   contain  Jil'i}4,  of  oxigen,  and  27*36  of  carbon. 

If  we  calculate  the  composition  of  thfc  acid  gas  from  the 
weight  of  the  plumbago  burned,  we  find,  that  0*5649  of  a 
gr.  [8*722  grs.]  of  plumbago  (deducting  the  iron  contained 
in  it)  were  employed  to  foiin  1110*1  cent.  cub.  [6/6  pab. 
in.],  or  ^2*0621  i;".  [-rsjij  j>rs.]  of  carbonic  acid  ga«.  Con- 
or?? 39  of  sequcntly  100  i)urt»  of  tl.ih  arid  by  weight  contain  27*39 
part)^  of  carbuUj  uud  72*0 1  of  oxigen. 


raiiboiu 


2cf  Erperimrnt  on  the  Combustion  qf  Plumbago  firm 

GirntvalL  ^ 

I'd  Exp.  on  As  pliimba^ro  was  the  only  <  :)i!)Onaceous  substance,  of  oil 

pluoibagu.        J  tritd,  th;it  yi.'ldrd  neither  wuicr  nor  hidrogeu  in  burniog, 

I  thoii«^ht  il  ijc<*ess!iry,  to  repeat  the  process. 
Retiilts.  TI\e  results  were  neiirly  the  saniie  as  before.     The  coda- 

17  ijR  o' V704  ]u)5iition  of  t!.e  dirhonlc  avul   j^as  riim?»  out  27*.381  carbou, 
p-r^cciiia  car-  .^^^^j  .^2.(jj,|  o\'«ri^ii,  rr/.-.ulatii:'-  from  tlie  weitrht  of  pluuibaf^n) 

huriK'tl;  and  J7 '.4  of  cji'l^.u,  72i)u  of  oxigen,   calculating, 
from  Ihc  ox.L'r  ■  uas  coij'-nir' .!.  [ 

IHminiition  of      Twn  o'.hvr  lria!<  wevt*  iirtilc,  and  in  all  tliere  was  a  little 
tkc  gas.  diniiiiiition  (»f  iiic  ox.i;  .1  :  y   burniuj^,  owin^  cliitflv  to  tirf 

oxiJat.o;i  ui   tiic  iion  mi3!cd  with  tihe  phimba|^o. 


Comluiti^ 


1 


COMBtJtTKOII  OF  CBAECOAU  90S 


Ion  of  JnikracUe* 

I  burned-  in  oxigen  gat  0*549  of  a  gr.  [8*476  grs.]  of  SloMcotl 
anthracite  dried  at  a  red  heat*.    The  combustible  tbat  di»-  "^^'^^'^ 
appeared  in  this  operation  weighed  0*534  of  a  gr.  [8*09  gi^*]» 
deducting  the  ashes^  which  weighed  0*025  of  a  gr.  [0*36$ 
of  a  gr.] 

The  receiver,  in  which  the  combustion  wat  effected,  con* 
tained  previous  to  it  1886*4  cent.  cub.  [1148*7  cub.  in.]  of 
impure  oxigen  gas,  at,0*73089  met.  [28*755  in.]  of  the  barom.» 
and  21  -56*  of  the  therm.  [70*8'  F.] 

After  the  combustion  th^  gas  occupied  the  space  of  1894*5 
cent.  cub.  [1 153*5  cub.  in.],  at  the  same  pressure,  butattbo 
temperature  of  24'  [75•«^.^ 

.Reducing  tbese  quantities  of  gas  to  the  mean  tempera- 
ture of  12*5'  [54*5'  F.],  and  pressure  0*75796  met.  [29'8tf 
inches],  we  find,  that  the  volume  of  gas  was 

Before  the  combustion*  •  1755  cent.  cub.  =:  1068*7  cob«  is*  Diminution  sf 
After  the  combustion   ..1748*2  =:  1064*56  «*»€«• 


Diminution  ..........        (>*8  =:        4*14 

The  anthracite  formed  a  little  smoke  in  burning.  The  Smoke, 
muriate  of  lime  increased  in  weight  8  cent.  [1*235  gr.]; 
but  as  the  hygromctrical  water  of  the  oxigen  gas  weighed 
0*0336  of  a  gr.  [0*519  of  a  gr.]  at  the  temperature  of  22* 
[71*6**  F.],  at  which  the  process  was  conducted ;  and  as  the 
salt  ubsorbed  I  cent.  [0*154  of  a  gr.]  of  water  from  the  air, 
during  the  time  of  arranging  the  apparatus;  I  found,  tbat  WattribnBad. 
the  quantity  of  water  produced  by  the  combustion  of  the 
coal  was  about  0*0364  of  a  gr.  [0*562  of  a  gr.] 

In  100  parts  of  the  ^as  employed  for  the  combustion  the  Stataoffhafm 
bidrosulphuret  of  pota!»h  indicated  94  of  oxigen  and  6  of  ^^'''^J^^ 
nitrogen ;  Volta*s  eudiometer,  94*25  of  oxigen,  and  5*75  of 

*  This  anthracite  is  found  ia  nodules  in  a  transition  pudding-ftone, 
near  Martigny,  in  Vallais.  It  loses  by  incandescence  0'l6  of  its 
weight,  and  then  attracts  a  little  moitture  from  the  air.  For  this 
reaston  I  did  not  leave  it  expoticd  tu  the  air  after  drying.  On  cuoliDf 
it  absorbed  its  owa  bulk  of  atmospherie  air.  This  sbsgrptioD  may  ha 
neglected. 

nitrogen* 


04  ca«ft0»1i«!f 'Qp  d(ijift<!0At- 

BiTogrn.     Hence  the  1755  cent.  coh.  of  (;bs  pmployed 
the  rnmbiiKtion  conUinnl  100*9  of  nitrogen, 
tiaftiik.       Tbe   t74S-«  «cdI.   cub.  nf  ^s  in  tim  nttntet  after  lh< 
C*Bibtr*tioa  mv*  fonnd  tA  rtmsHtof 

Cirbmic  «id  g»«  •  •  •  'ajWa?  cen^  cab.  =  607-9  eoli.  incl^ 

Tl*t4«»'(i|W-*' B1692  =375-61 

Nttroevaew 1009  :=    Gl-44 


■tftVVomhksHm  ttfthCoalfomt^  by  OU  «f  Rotemary. 


emiir;  in  a  (tatc  of  vapour  throud* 
,  I  obtBtnrd  a  coal,  arlticb  appewred 
liuiD^  tti«  coai[)iMitiou  of  caibonic 


By  iMx-iii;*  oil  of  n 
atf^dliot-iMKCcliui'  >Ht 
«t^  MdupUNl  for  di-ti' 
acwf. 

Til*!  cnni,  lieatfj  red  hot  in  the  Gre,  ftud  extingaishc^ 
■wHhotrt  ttie  voDtoct  of  air,  did  iioi  absorb  different  gasset. 
In  tvliidi  it  wa»  tmiiuTBcd.  It  did  uol  iticn»««  iu  wciglit 
atter  tluit  iiicuiidv.kfi!ncE,  evrii  Ihouyb  exposed  sevci«| 
DionthB  to  the  open  air.  It  formed  noubes.  It  burned 
wiih'tbit  Muie-d>Acilli<r  u  pluinbu^.  li-wMlM&Tf^  uid 
suffii'irnTly  hitrd  to  soridch  gtuu. 

I  bunietl  0-5ia  of  a  gr.  {7*9i  gnu]  of  thia  cotA  in  •  m- 
.■'■[v.ri\juIai:!inK  i()47'!)3  cetil.  cob.  [I186'19  cub.  in.]  of 
oiiytii  ^a)  Jt  '^ii-oT  l8D-3('  F.]  Uaiijenttuie,  aati  0-736Si 
Dittl.  [i*"!)9  iiiclits]  |)res3ure. 

Aftir  ilic  coiiibuslioLi  the  gas  occupied  the  apace  of 
l!j58i^3  ciiit.  cub.  [1192-63  cub.  in.],  at  «7-S°  [81'6°F.] 
teni[)e ratlin-,  and  pres^iiire  aa  before. 

•lume  of  ihe  gas  before  aad  mAn  tlie 
pan  icniperature  of  12-5°  [B^'S"  F.], 
mtt.   [ig-S^  iu.],  we   find  it   occu- 

17!)' "5  cent,  cub,  =  1090-93  cub.  in. 


On  reduc 

ns  tlie 

» 

Mp.riment 

0  lb..- 

■flnd  press urt 

of  0-7. 

U 

pifd 

lenofch 

lii; fore  con 

bn.tion 
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No  »isible  vB|ioiiror  smoke  WB8  forniMi  during  the  pro- No  wiolLe 
<>eas.     The  miinnTe  of  liiDc«ii>.|iem)Kl  in  lh«  tccetver  no-"*'"'' 
quired  uii  mliiiiion  of  5  eeiit.  [oJTi  of  a  j;r.];  but  1  h*ie 
alt'eady  ob-^erved,  ihut  (his  Mould  rt^^ult  fruiii  tht  wuter  c^n-  Ka  wttet 
tuined  in  tiie<»i|;eii  ^a^,  and  111  llie  uUii<>s|ilit:ne  air  to  whicb  "''°"°- 
it  was  ■  few  moments  «'i;pi>BL-d. 

The  e»3  ill  the  receiver  alter  tiieiMatbtisiiun  consisted  orsuisorilM 

Carbonic  acid  gas IO»S-y  eenl.cub.  — fiU-SI 

Oxii:;i'ii  gas    5')8S  r:  30a*6S 

Nitrogen,  and  oxicar- 

Lurtlledliidro'^'cii*     279*8  —  1 70-3  9 


[ 


17y7  ^  =:  I034'* 

Ou  calcul-iting  the  eomposillon  of  the  cnrltonic  acid  f*»1W^i|fW[- 
frmn  tlie  weight  of  coal  burned,  it  comes  out  27'IOg  ofror-  bonte«eM*n- 
boii  und  72-ai^l  of  oxi^n;  and  from  the  os-igen  coMutDed,  £7.|n„,  t,u«. 
8  oJkigen  and  -ITli  caibun. 


Ciuiil/usliofi  of  Unx  Charroal. 

I  e\|>oscd  tome  churcDnl,  mude  from  I10V,   Anteocid'on  BfloxchareM 
plate  of  plutinu  by  wires  of  tlic  uinie  iiirtiil,  tn  a  lone-eon-  buiiwd. 
tinned  red  beat  in  a  close  ve»iiel.    This  cliurcoal  hu9  neigh- 
ed in  I*  cloKe  vefsel  immediot^^ly  iifler  eotiling,  and  wnh  not 
afterward  exposed  to  the  air  longer  tlmii  wkn  neceMttry  for 
jiulting  it  into  the  receiver,  where  it  was  lo  be  burned. 
When  this  combustib'e  in  a  ilate  of  in('Hiidei>('eni:c  was  tm- 
tntrrted   in    uicrcaf},  couUfI   there,   and    ^maved  tliriiu^li  it  AbwKb*  7 
into  a  jar  full  of  common  air.  tniw  uir  ondrrwent  in  a  few  limet  in  botk 
InstautH  a  diminution  equal  to  fteven  time)  the  bulk  of  the  "'*"*"***"' '■ 
charcoal.     In  the  t>reK«iit  experiment  thi»  chiircoxl  ireighed 
0*591  of  a  gr.  [yi25  S'!=-l«  disjilnceti  b-55  uf  a  ceui.  tub. 
fO'J7g  of  a  cub.  in.],  and  cou&e(iu«ntl]r  cvulaiited  ti-OSveut. 
cub.  [J-US  cub.  in.]  of  itlmot|jl>encair.     Alter  combuoiioa 
Su  oKigeii  ^a  it  left  a  rMiduiim  of  2  cent.  [i>-3l  of  a  gr,] 

■  Tbe  ijauitlty  aruKkti'buiTlIcil  hiilmjro  nuut  lur*  ]irra  tiuc  rcry 
f  ■nail,  rincp  tlie  bulk  uf  the  nilKgeo  jitrMul  bubnc  tbe  cumbuiliuu 
mi  i;s  c«it-  cub.  Iiu7'4i}cul>.iii .J 
Vol.  XX.VI.— Aug.  ieii>.  X  Tb« 


SO(S  eouBDrrioii  or  CBAteoAi. 

lacraMoTp*.      Tkr  g^  tc4uomI  to  iu««a  trapentare  •nd  pTWMite  n 
turrd 

■BefArtthererabustiofi,  l6837cent.cab.  =  t09fi-«gralj.tA. 
After 17097  =H>4I-I9 


IncrMM 96  Ifi-SS 

Vapoaicnli-  Th*  rharcoal  formrd  ■  liglit  vapour  in  huminfr.  TT>»r  in. 
creuKe  of  weif^ht  of  the  mnriatp  of  time  in  th«  rtceivtr, 
afttr  ilcductin^  thut  of  Ihe  walcr  Nbsorhtd  from  Oie  oxiifO 

*'""'F»-  gas  and  fr»ii.  the  8tmot>|ihrte,  wbs  2  cent.  [031  of  n  k'-% 
the  wri|fhl  of  th«  nittcr  produceil  by  the  cambuetian  oftlie 
charcotti. 

••BWofth*!!*!      The  eoR  in  tlie  receiver  aftrr  llip  rocnbuktinn  roiuisted  of 

Mm*  Carbonic  acid  |[U 1074-4  ctiiU cub.  ~654-?6cub.  in. 

OKigeu  KH 5;j'9g  =  33e-5I 

Nitrogtn  K** 60oa  ~   Sf^'JS 

OucarburetUil  bidro)^-<-a     19-3;1  =    11"77 

)70y-7  =1041-12 

ttUaMoN.  The  rrnirer  contained  5ti-4  cent.  ciib.  [34*34  n>b.  iu.] 
of  n)lro)>cii  previDUH  to  the  ciiniliuniioi),  bt.-&id«  wbut  be- 
lonx^d  to  (lit-  atmostilieric  Hir  ubwrbed  by  the  cburcout. 
100  ptrt*  eib  On  cuicuiutiiig  the  i:ain]>(isilioii  of  the  carbonic  acid  f;as 
t^liVfi'T  f™™  '"«■  '''■'^'"  ■**■  "'^  ox,ii>-K,  tli^tt  disappeared  during ibc 
ewboa.  combustion,  we  lind  it  to  i-onsiat  of  7i'it5  oxigen,  uud  $7-15 

carbon.     Tht  calculation  frnm  the  weijjht  of  the  charcoal 
coDiunicd  comes  very   near  this;  but  as  it  requires  a  con- 
jectural e^tim^tian  of  the  neijjht  and  formation  of  the  oxi- 
carburetted  liidro){en,  it  cau  be  considertrd  only  as  an  ap« 
proxingation. 
Thit  ehureoaJ        This  exiwrimcnt  ii  not  of  iltelf  sufficient  to  decide,  whe- 
o^^^"fftdh^  ther  both  the  eleraenU  of  the  waler  existed  in  the  charcoal 
itogea.  before  the  coinbuHlion,  or  the  hidrogen  alone  :  bnt  k  is  to 

be  oh«ervcd|  that  the  bulk  of  (he  carbonic  acid  produced 
vrae  fully  equal  to  that  of  t)ie  nxigen  ga*  conanmed  ;  and, 
the  result  being  the  same  as  ihat  furnished  by  the  plum- 
bag;o,  which  formed  no  water,  we  have  hence  reason  to  pre- 
sume, that  both  the  ekmcDts  of  this  fluid  existed  in  the 
cborcoaU 


Comiuttiom  iff  Charcoal  (hat  had  bem  emphi/td /or  preparing 

liquid  hidro'^UTtlled  tvlp/mr.  .u  j.,.- 

The  great  quuoliiy  or  hidrogen  ^&l^  thai  is  produced,  chireoxl  l«ft 
when  Eulpliur  i»  pcaspd  over  chiircoHl  in  a  red  hot  tube,  hai '""'""  P"*' 
led  lo  llie  (.onjecture,  thut  this  gas  does  not   helong  wholly  q„'„i  iui,,hia» 
to  the  sulphur ;    and  that  thi«  protjess  might  iiffbr<l  the '"""li^nctn. 
means  of  obtaining  I'harooal  perfectly  pure,  ur  freed  from 
hidri'gen*.    For  tliis  reatiuu  1  examineil  the  productsof  the  B'irn*]  lantk 
combusiion  of  some  fir  charconi,   which  hud  lost  hiilf  its  (™P*- 
weight  in  the  rormntion  of  litjuiit  sulphur;  and  nhich  had 
been  al'terwtird  ex|.o»ed  to  a  red  heat  in  contact  with  air,  till 
it  appeared  tn  be  digested  of  sulphur,  or  no  longer  diffuse  ^  '  J 

any  sulphurous  araell  while  i  man  descent.  imme'Iialelj 
8f\er  cooling  it  kbs  enclosed  in  a  uhiul,  and  weij^hcd  in  it. 
It  rhen  weighed  0*£3J  of  a  gr.  The  charcoal  I  buraed  ab- 
sorbed i«  cooling  4!  limes  its  built  of  atmospheric  air,  or 
001  of  a  ^T.\  Hi.d  ihia  being  deducted,  0-52^  of  a  gr.  [8-00 
gra.]  rcmumed  lor  the  true  weight  of  the  churcoat.  When 
burned  in  a  rectiver  tilled  with  oxigeii  gas,  it  left  0*012  of 
'  gr.  [Ct'lSJ  of  a  gr.]  of  ashes. 

^     On  taking  out  of  the  receiver  a  sufficient  qaantily  of  gts  Rei.int  tu). 
Ibr  examination,  and  ihrt-wing  away  the  rest,  contrary  to  pi'^rxf 
my  espcctution  it  emitted  a  very  striking  smell  of  sulphur-  """"*  '' 
,ou8aL'id  gas.  though  the  r<-d  hot  charcoal  had  no  percejiti- 
ble  smell.     The  extreme  dilhcully  with  which  this  combua- ,h<ch  iwdnt 
.tible  burns  can  be  ascribed  only  to  tlieiiitiitinle  combination  ii  diinculiof 
.  of  the  sulphur  with  the  eharvoal.     Common  charcoal  ac- ^,^1,  mor»' 
quires  by  long-cominued  incandescence  a  kind  of  incom-'hRnltniuin. 
_buslibility,  but  it  does  not  c»me  near  that  of  solphuretted '*"*'"'"'"• 
charcoal. 

The  gus  iu  which  this  charcoal  was  burned  consisted  of     snteorihcfst 

Oxigen  gaa I.M7-9  cent.  cub.  =930-51  cub.  in.  bunwi^"* 

flittogeu Ii33  =:   75-08 

iGbi-i  c:101i-fi9 

'     Measuring  after  combust.  l6SB-'2  =:I0S8'03 

Increase 2?  =     16-44  Incres*. 

•  Ann.  d«  Chlm.  »ol.  LXI,  p.  1  jg :  or  Journal,  toI.  XVUI,  p.  4S. 
\i  After 
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Suie  «/t«r 


e0UBt»Tl«ir  or  CBABCOAl. 

Aft*T  fhe  tninbuBtion  the  g«n  cotmlhted  of 
Cirbtmic  acid  mixe-<  wiih 
,eul[>buTf>u>  acidgu-  ■ -950-44  »at.citb.  :;  578'7S  cub,  in. 

6iigen  gte    3Q506  :=' SGj-sS 

K'frogtn   l_6-)40  =    77-i1 


OsicBrbHTCttedludrosrii  ja-»' 


=     fCa 


■•••»•*(  L-i  ..ij  I  ,.:... I"  .,.■...,  ■.     .   ,., . 

Lw.p)'*!*  ?^t  combiM^pn  Wt  cmnnot  aeaaee  niiy  vrrj-  precise 
epDclviiioni)  respectiog  thecotnpMitioii  ot  nathtiiiit  aiiti  gtiti 
VaUtft^       since,  iridq.tiidir.t  of  tile   uijr-ilti>i>ti«i   nriiiiic   Ttoiu    tTle 
"  _prodnctlon   ff  wdlrr,  wliicli   ..  iioiiiili-ii  lo   O'OIIJ   oP  &   gr. 

Iff  i7  a  of  a  gt.]  oitd  at  till-  n\imrtiurFtt<-ri  Indtof^n,  >-OtQa 
Mil|iliiirou»  arid  wuf  jtrodu'ed,  mid  uttaorbed  by  the  potash 
with  tin:  rarixiuic  ucid.  W'l-  may  pr.  .umc  howr»«,  th« 
tt>V  rh^rcwil  couiuiucd  bnt  u  vcrv  tiiiall  quaulliy  of  dulphnr 
NOd  htdiog<-n ;  for,  if  wc  were  to  cnrieidcr  tUv  mistuie  of 
carhooit  acid  aud  «ul|iliiirouf  aiid  tai  :i*  »<v  much  pure  car- 
bonic arid  xm,' tlic  rciiiltx  of  tW  L'oiii bullion  of  tb't  »u1- 
Xa  r    pW*'t'cd  iir|d  bidro)f  iirt-ne<I  .  hiiroal  would  appraach  «*>y 

ii^.  Qeiir  thq>i;  ri)fiii>Iit.-d  by  'be  nirbou  of  pluinbatfO.  ' 

Tantatm  irhcr<^itlhof  thlk  cumbD^iIoii  tiuH't:*i;r  show,  thnt  fDe  ' 

JJ^''^f^™'*''_<;Ii^rL-oal  employed  iu  llic  ronimiiri,  of  Iddronurelttd  5tjl- 
epmmcB  Choi- phurfuriiiblits  nearly  as  much  hidrogeti,  as  charcoal  that 
*•■)•  has  not  bet-u  subjected  to  this  jirorcss      Il-^nfe  we  may  in- 

.--■■■■  fti,  that  the  hidrn-tii  of  the  bidrnfj"r''"ed  sulphur  ia   not 

.*  T,.  fijrDi»hedby  ttie  cIutl-ohI.    It  is  probwhli.',  tlial  sulphur  con- 

tains either  ivnter,  oi-  oxig^n  and  hifirotjen  ;  and  that  the 
charcoul  forms  the  bid rojjii retted  sulphur  by  abstractiiiy  the 
hjdrogeD, 

OcDRaticnht  Etcapilvlalion  of  the  principal  Odttreationt, 

yiumbiga.  Cornish  ploQibti<ro,  burned  in  oxigeii  gas,  yir.lda  nothing 

but  carboBtc  ociii  ni.B  and  oxide  of  iron,  without  any  niii- 
turc  of  watfr,  or  of  JMdio^n  gs'i. 

Its  coftibustioii  shows,  thjt  too  pHrtd  of  plumbrngo  con- 
tain 96  ofcarbniiand  4  oTfron;  and  that  lOO  parts  by 
Vei;;bl  of  carbonic  acid  fj(^s  contain  B.t*rcn  2?-04  .and 
37'3a  purtk  of  carbon.  Wo  fiiKi  ibc  same  rcHulls,  tvhutlter 
■  Wfi  eulcolate  fioiD  the  weight  irf"  the  caiiiou  burned,    or  iit« 

(lU«Uttt¥ 


COMBUSTION    OF   CHlKCOtL. 


i]unTitity  of  o 


iimeH, 


■  ihe 


m 


ox  i  (J  en  gas. 

Tlie  piireitt  chiircoiil  I  ha»i lurried,  it"\t  to  plumhagn,  is  rhsrrojl of e»- 
that  produced  by  decomposing  the  rssculial  ml  of  rosemary  "^"^  "lU 
In  a  red  hot  tube.  Probi%  oth<-r''oil>  of  t**  tJklp'  k*i 
would  fohikh  a  similflrchurCo*!';  Tr  il<  eotnBiwmm  U  did 
fcot  form  any  oolihle  nuantity  of  wuIit  ■  but  it  gave  out 
Bchne  oxicnr  1)11  ret  ted  liidro2'*iti  tBous[K  in  too  small  a  quan' 
lily,  for  (he  romposilion  of  the  acid  giis  In  be  sensibly  mo- 
ditieJ  by  it.  From  this  esperimenl  I  found,  ihai.foo  parts 
of  carbonic  acid  coiitaia  Q7'll  of  carbon,  and  7^*89  «f 
bki<reti.  '  ->  lo  tiO 

The  comhttstion  of  onlhrarite,  previously  npose*)  to  a  Ston«'(sj|fc* 
■Ved  hBLl,  TurnKhtd  too  peice|ilili|f  a  (jiiHutity  of  vrtnvr  rtiiS 
flf  hidrfi^eo,  for  the  result*  of  this  procei.!"  to  ht;  cnlcalvted 
with  uecDraey,  and  ^omimrfd  wHh  ihe  ptrcrediii^ 

'     Ti.e  com  bust!  i)  1 1  uf  bi-v  charcoal  too,  dKed  lif  lon^  in-  Bot  tturco»l. 
"candescence,  fnrn'whc'l  uir  irpprf!ciablp<jui[ntitf  of  «l(ter«ll«l 
oxicarbu retted  h'ldioseii.'  .  i.     -     .  ■- 

'     Th-'  combttstiiii  xf  clikfi-oal.  that  hnd  wrvM-ftr  the |>fii>  Charcoal  uwd 
paction  uf   liqnid   hidro(;0re1ted   noljibur,   P'***''*^'' '"fj '".JidTulphfir. 
Deaily  (he  same  quantity  of  water  and  hidtaj;*-n,  ae"***  Ob-  «wti hidrajen, 
taiiicd  from  dried  ch.ircoHt,  thnt   hnd  not   bt-en  1  eKf,0«Kt  (o 
'the  action  of  siilphnr.      Hence  we  may  inf.-r,  thattbis'snb- 
stauce  does  not  take  from  charcoal  the  hilrogeti  it  Cortaim. 
It  is  probable,   tliut  sulphur  contajny  cither  »aier  or  its  rie-  Sulphur  eon* 
'tocnts;  and  th.1t  charcoal  ociasinn^ihe  solpbiir  to  ''etiOuie  (jy^,^^"* 
■fcidroi^ufetteil  by  attr.n:tiii:^  tbf  oxigeri.     The  recent  expe- 
'rinieiits  of  Mr.  Davy  on  siitpliur  ^y  means  of  Voltaic  elec- 
Iticily  leave  no  <louht,  ihul  ihis  substance  contafns  a  pretty 
considerable  qnantity  of  oxiiren  and  tiidrogen. 

In  these  experiments  where  I  burned  charcoah  containing  intrMie  oi  & 
"hidrogen,  the  jjas,  in  which  the  rmnbUBlion  *ms  eflVciediwas  ^""'"'"' 
Kometimes  a  little  increased,  at  others  a  litde  diiou  ijlipd  in 
tulk.  This  difference  appenr^^d  to  me,  to  depend  cliiefly 
on  the  more  or  k!<s  perfect  combustion  of  the  hidrogea 
"  evolved.  This  combnstiore  whs  more  or  leas  complete,  not 
only  acrordiug  to  the  proportion  of  circumambient  oxigea 
gas,  but  to  the  ititensity  of  the  heat,  which  in  my  experimenti 
Vkried. 

'■■■"■   '    ■"""■    "•■  «  • i  ■■  ■■^■^■:j.,     .m^.K.^. 
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XI. 

Ob    M^90T9hgiad    Nomenclaiure^    in    answer   to    Lukb 
HOWARD,  Esq*    By  J.  Bostock,  hi.  D. 

To  Bfr.  NICHOLSON. 
Sntf  Liverpool^  July  11»  IB  10. 

On  m«i«oiolOb  JL  R^bcI  with  loine  concerD>  in  your  last  number,  the  critique 
gM^^amvtT  of  Mr.  Lnk«  Howard  oo  my  aieteorological  obsenratioot* 
^^  I  waa  concerned  to  fiod*  thort  my  attempts  to  illustrate  m 

|Murr  of  iciencet  upon  which  he  has  bestowed  so  much  at* 
tention,  should  not  have  met  with  a  more  fanturable  re* 
eeption  from  him ;  and  I  was  still  more  concerned  to  per* 
^eeive*  that  be  was  offended  at  me,  for  rejecting  the  nomen- 
clature which  he  proposed,  to  express  the  different  modifica- 
tions 6t  th^  clouds.  I  briefly  explained  my  motives  for  so 
doing,  and  sorely  not  in  a  way  to  have  called  for  any  harsh 
censure;  but  I  shall  now  state  more  fully  what  I  have  done 
on  the  subject,  in  order  that  Mr.  Howard  may  judge  whe- 
ther I  was  iufluenced  by  the  desire  of  advancing  my  repu- 
tation at  the  expense  of  his,  or  even  by  the  affectation  of 
singularity. 

I  had  long  been  in  the  habit  of  making  accurnte  observa- 
tions on  meteorological  phenomena,  when  Mr.  Howard  pub- 
lidhtd  his  essay;  and  tha  6rst  impression  which  it  made  up- 
on me  was  a  very  favourable  one,  many  of  the  terms  ap- 
pearing to  be  both  characteristic  and  judidons.  I  regretted 
indeed,  that  they  appeared  to  be  connected  with  a  peculiar 
hypothesis,  to  which  I  could  not  altogether  assent ;  yet  [ 
determined  to  employ  them  in  my  own  diary,  and  I  made 
the  experiment  with  both  the  desire,  and  the  expectation  of 
finding  them  mutteriully  ufjeful  to  me.  After  giving  tlieni, 
however,  u  fair  triul,  J  found  them  quite  inadequate  to  ex- 
press the  different  atmospherical  appearances,  which  I 
thought  of  sufficient  importance  to  be  recorded,  and,  aftf-r 
f«^nie  time,  disconlinned  their  use.     Whether  the  defect  in 

tliis  case  was  imputable  to  the  tiometiclature  itself,  or  to  mv 

• 

unskilfulut»». 


^ 
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unskilfaloesty  it  is  not  for  me  to  decide ;  bat  it  wat  chiefly  On  Mecaoio- 
op  this  account,  and  partly  from  its  connection  with  a  pe-  ^j^'yi 
euliar  hypothesis,  that  I   nej^lected  it,  and  not  from  any 
•ifltish  desire  **  of  making  way  for  my  own'*  in  oppotitioo 
to  it. 

Mr,  Howard  refers  me  to  an  article  in  Dr.  Rees^a  Cycio- 
pedia,  where  1  may  find  his  ideas  on  the  aubject,  detached 
from  the  theory  with  which  they  were  before  united,  and 
renting  on  observation  alone.  This  essay  I  shall  not  fiiil  to 
tuke  the  first  opportunity  of  perusing,  and  I  shall  probably 
find,  that  it  will  remove  part  of  my  objections  to  the  new 
nomenclature.  With  respect  to  the  other  objection,  arising 
from  its  want  ot  minuteness  and  compreheosioo,  I  think  tho 
only  m  ethod  of  effectually  answering  it  will  be  for  Mr. 
Howard  himself  to  give  a  specimen  of  a  diary  constructed 
as  mine  is,  so  as  to  afford  a  complete  history  of  the  atmos- 
pherical phenomena  of  ekch  day,  expressed  iu  his  own  lan« 
guag;e.  I  feel  confident,  that  Mr.  Howard  will  agree  with 
me  in  thinking,  that  such  a  series  of  observations  will  tcod 
ver^  much  to  improve  the  science  of  meteorology ;  and  I 
have  no  doubt,  thut  he  will  have  sufficient  candour  to  ac- 
knowledi;e,  that  the  diary,  which  he  formerly  furnished  for 
the  Athenseum  was  by  no  means  sufficiently  copious,  for  the 
purpose. 

I  am  so  desirous  of  carrying  my  project  into  execntioOf 
that  I  fthall  be  happy  to  enter  upon  any  plan  of  cooperation, 
thiit  shall  be  suggested  by  any  of  your  correspondents,  and 
none  more  so  than  by  Mr.  Howard.  So  far  from  having 
any  partiality  for  my  peculiar  phraseology,  no  one  can  bo 
more  aware  of  its  defectH  than  my^9f,  or  more  desirous, 
thut  it  should  be  exchanged  for  a  language  that  may  be  mor# 
scieutiii<  y  and  more  correct* 


.  v» 


I  am,  Sir, 

Your  obedient  senraot, 

J.  BOSTOCK. 


I- 
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Mttkod  nf  iurrfoting  the  Ziuralalittf  of  'IMrt;   hy 

VON  MgLIIN'. 


;,  (9M 


Me 


I 

I 


Leans  of  mcreiiuti;  Ihc  }»4ri]n<^ofi  of  tilii,  and  canre- 
*  (|Ueatl}'  tlit:ir  ^vr»blVitr>  'H^^-'  ^'<'''^"  boug^it,  nitl>»ut  the  dU' 
covtu'luj:  o{  (iii\  »ufficii-iilt}  i.'!i(iip  and  siiOjiU*  fur  I'naimoo 
Uflntcjt-      "*"■    S"'-''  '»  •■'"=  k'"**"!*  *"'  vurui-hii>((  of  tile!",  ohidi  U  ii.- 
ea-iv«.  4**^  *'^',}'  S'-"*^'  ''<'>'  'i"^  txtmiiKitc,  lo  bf  ^eucrslly  iwloptrd. 

M'.nia  with  T>WT'Uj(  tileii  hw  be«i  piopuBtJ;  and  this  prwress  B[i{ieiii-- 
I  eliffusiiil  ioj^  to  me  ruMly  pruclicublc  uiiil  not  fxpeiiaivt:,  I  drtiTiiiiiK^ 
Jociud.  j^  jjjyjj^.  (|.^|  pf  J,  j^jj  ^^^  ^j.  1^^  ^jj^Cj^^  jIij^j  rt-quircJ  a  great 

Icthnl  au).  ^^  "'^  rvijairiu;;,  PruviUiiyj  some  nf  tlic  lurgt-st  brushes  I 
lufcd.  v«ulU  ^et,  1  uud  au  it^sistHnt  iwt  otirielvf*  to  loiic  ihe  upper 

■(dttol'tuy  liUfi  wrtli  tur  lititiirricd  »ver  a  ^«nlle  fire,  anJ 
Ittpt  uioiltrattly  hoi.  Four  persona  were  emplftywl  to  hund 
u&  ihf  tile»,  aud,  when  tarred,  tu  tuj-  thrm  in  the  sun  to  dry  ; 
«liicli  l«ak  tjirev  or  four  duya,  it  being  tlien  th^spiing  of 
^fb  yei^r.  It.ia  ["Vpcr  ttt  wy,  thai  I  had  oet  apurt  (he  bnt 
tiies,  or  those  wliuh  0|>|W«rtd  most  iboroiighly  Tialied;  and 
that  1  cxpuBtd  thi;  olhem  to  tltt:  bun,  that  ihey  might  tiC 
*ormpd  u..d  receive  tlip  com  of  lar  more  eusily.  Aflef  the 
braccss  fuse  appeared  as  if  coated  with  a  rtrddish  brown 
Tarnish.  Four  hours  were  sufficient  for  the  prciiarUioa  of 
two  thoiii>aiid. 
^^  Near  my  house  was  a  tile  kiln,  nhich  waa  _}utt  nady  t» 

04^  draw.     As  soan  as  it  »a9  «u8kieiitly  i-ool,  to  Allow  the  tile» 

to  be  handled,  (  had  db  matiy  tuktii  out,  as  left  in  the  iute> 
riw  of  the  kiln  suffii-teul  room  lor  a  few  people  to  aoat  Uma 
with  tar.  While  tao  of  these  were  tarring  the  liles,  three 
others  were  employed  to  give  them,  rectice  them  when 
oarred,  and  lay  tkeni  jn»  corner  of  the  kiln,  wh*re  the  heat 
waa  radiMied  (a  that  of  a  *iipour  hath.  When  the  kiln  na» 
quite  cold,  the  tileK  wvre  perfectly  dried,  but  they  had  not 
sucb  a  ahtatng  coat  a&  the  former,  because  the  great  beat 

■  ■—•-■•-  "■■■'iit^i    ^jatco-Ccua.     Oct.  1MB,  p.  B43. 


turHOVEHGKT  OP  TILB9. 


hiB  rauaed  ihe  tur  w  penetTBte  into  their  aulMtaoce.  Tlleir 
pons  were  completely  stoiJ[ied,  and  ihoy  were  retkdered  im- 
penetrable to  water,  as  I  found  by  experieoce.  Th«  five 
ppr«ons  I  have  meutioDHl  turred  four  thou<«iid  lilts  in  BJx 
hours.  Both  these  experimenta  did  uat  coRitime<aburel 
of  tar. 

Tbe  roof  ftir  ivhich  these  tjie«  were  twod  is  open  to  tJieT 
krth,  and  exposed  to  nil  tht  Tiolencti  of.  winds  and  slormii.  '" 
;  was  repaired  in  J 779.  "nd  not  one  of  tliu  iMrred  tiks  i«  at 
I  injured  or  decnycd.     Thuy  ate  covered  with  a  very  &au 
msi,  niid  iheir  lurface  is  to  m  ^«od  couditioo,  as  if  tlie  tai 
ii  just  hrea  laid  on.     Un  the  other  band,  sevenil  of  those 
bieh,  as  I  said  betore,  I  hud  set  apart,  supposin);  tliey 
lid  resist,  the  wealbtr  without  any  preparation!  bepnuMt 
thoroughly  homed,  are  cracked,  broken  ftt  the 
'  splintered  on  the  liUtfuce. 
Some  pehionB  ftuy,  t!ii>t  tarred  tiles  would  be  more  dnra>  A 
e,  if  they  were  powdt-rcd  with  iron  fliinga  and  charcoal 
[st:  but  I  concetrc  these  aubstuope*  w€iuld  rander  tbesur^ 
igh ;  and  thus  dt^tain  the  wn(t.'r>  while  those  coaled 


ith  V 


lUld  k-i 


notr. 


J  am  of  opiiiiou  huueyt'r,  that  a  mixture  of  lline  and  tnr  O 
Duld  be  more  benelicial.     I  ihink  too,  that  htsln  general,  " 
bale  oil,  or  ihL-dreg^of  our  oils,  would  b«  equally  adapted 
I  the  pu  pose,  and  i>till  theapiT. 


?" 


ANNOTATION. 

jTtfw  peopU  in  Loiidort  or  Its  vicinity,  where  tiles  are  the  c 
immoa  ci^ering  of  liousei,  but  must  have  experienced  <' 
great  iucoDvcnience  fiom  roofs  leukin^,  and  the  ronsequcnt ' 
trouble  and  ciptnse  of  fr«ii!ent  repairs.  Sometime*  in- 
deed this  is  owing  to  the  budiie«s  of  the  mortar  employed; 
but  is  tso6t  commonly  the  consequence  of  a  few  tiles  b^ing 
cracked  to  pieces  by  frost,  iiftcr  they  b;id  imbibed  wat^. 
The  roethud  above  recommended  would  appear  to  be  '« 
sufficient  retntdy  for  this;  and  the  expense  attending  it  is 
not  an  object  at  all  com  parable  with  the  comfort  niid  advan- 
tage of  a  secure  roof,     t  am  not  certain,  wbethej  l^ie  count 


mar 
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he Bpeakinf^  of  pkm  tila«  or  pantiles;  bat  takinj^  them  t» 
be  plain  tiles,  the  least  favoarable  rapposition,  and  th«r 
•ize  of  oiir9,  a  roof  of  24  feet  by  S5,  which  would  be 
that  of  a  house  of  middling  size  would  take  about  4iXMI. 
Mow  two  thirds  of  a  barrel  of  tar*  at  £%  &•  a  barrel,  the; 
hi(^hest  price  in  the  market  at  the  present  time,  come  to, 
£\  10s«  Sd ;  and  the  labour,  at  the  rate  of  6  meo  for  9 
hours,  the  longest  time  in  the  two  experiments  abore,  at  5s» 
a  day,  will  be  £l  48;  so  that  the  whole  addittoual  cost  of  a 
Moderate  sized  roof  would  not  exceed  £i  15s.  Thk  mu>A 
irery  toon  be  reimbursed  by  the  saving  in  repairs  of  the  roof 
alone;  and  all  the  inconTenience,  beside  the  injury  done  to 
the  ceilings  and  goods,  would  be  aFoided*  If  coal  tar  were 
used,  which*  1  should  imagine  would  perfectly  answer  the 
purpose,  supposing  such  a  rcof  to  require  a  hundred  weight* 
this  now  sells  for  188,  so  that  the  cost  woeld  be  only  two 
piioeas.    C* 


XIIL 

Extract  qf  a  Letter  frtm  Prof.  Kries,  of  Gof Ao,  to  ilfr. 

GehlbNs  on  Radiant  Heat*. 

J.  Imagine  a  short  historical  note  on  radiant  heat  will  not 
be  unpleasing  to  3*our  readers. 
Xxpfrfmentt        The  experiments  of  Pictet,  made  with  two  mirrors,  in 

i^fh^t?!!? **  ^^^  ^^^^^  ^^  ^"®  °^  ''^*^^  ^*  ^^^"^^  *  burning  body,  and 
iui|«  thus  set  fire  to  coinhustible  c^ubstances  in  the  focus  of  the 

olher,  justly  excited  the  attention  of  natural  philosophers. 

But  it  is  surpribing,  that  such  experiments  had  been  made 

more  than  a  hundred    years  before,  but  were  forgotten* 

Lambert,  in  his  Pyrometry,  says,  on  the  authority  of  Zahn, 

that  the  experiment  of  collectinj^  heat  from  a  charcoal  fire 

by  a  mirror  of  18  inthea  diameter,  and  reflecting  it  to  the 

distance  of  ^20  or  24  feet  to  a  smaller  mirror  of  9  inches, 

n  htch  so  ronceiitrated  the  ruyb,  that  tinder  and  matches  were 

*  Ann.  de  China,  vol.  LXXI,  p,  159.     Trauslati^i  from  G<>b)«u*s 
Juuraal  by  Tassaert. 

kindled 


OH   RADUITT  HUT.  5]S 

k1nd^ed  by  them,  had  long  ago  been  iii.ade  at  Vienna.  The. 
work  of  Zahn  referred  to  is  no  doubt  hjs  OcuIu$  mriijlciaii^, 
which  was  published  in  1685. 

I  hHve  a  Bcnall  tract  entitled  :  Account  of  the  parabolic  Woodra  idbi 
wooden  Mirrors,  and  their  surprising  action,  which  were '^"•^I^^* 
lately  invented  by  Andrew  Goertner,  Machinirt,  and  Mo- 
del-Master to  the  King  of  Poland  and  Elector  of  Saxony» 
at  Dresden,  1785* 

In  this  work  is  the  following  description  of  an  experiment. 
**  I  placed  a  live  coal  before  the  mirror,  io  its  focu8,  and*^ 
immediately  the  mirror  diffused  a  strong  heat  to  the  distance 
of  forty  or  fifty  paces,  which  it  would  not  do  with  the  son. 
Hence  I  conceive,  that  what  is  told  of  the  celebrated  Ar* 
chimedes  is  true:  though  that  he  did  not  produce  so  poweiv 
ful  a  hcut  by  the  help  of  the  solar  rays,  but  by  a  fire  kindled 
for  the  purpose;  for  when  I  placed  a  small  mirror,  half  an 
ell  [ticur  a  foot]  in  diameter,  opposite  the  greater,  and  njtf 
paces  from  it,  and  the  coal  was  made  to  burn  bright,  imme- 
diately the  little  mirror  lighted  a  candle ;  which  many  per- 
sons would  not  believe,  till  they  had  seen  it.  I  tried  ube 
whether  a  lighted  candle  would  produce  the  same  effect  as 
the  coul ;  but  it  did  not,  for  there  was  not  the  least  heat  from 
it." 

The  large  mirror  here  alluded  to   was  9^  feet  in  diame-  SIteaf  Aa 
ter:  the  lar^e^t  of  the  author*s  making  was  five.  mmroft. 

The  following  experiment  appears  to  me  still  more  tor-  OtiMr 
prising.     The  author  says:  **  if  1  held  the  mirror  tea  or 
twelve  paces  fiom  a  hot  iron  sto^e,  immediately  it  kindled 
a  fire:  and  the  same  thing  took  place  on  holding  it  20  or 
S4  paces  from  a  tire  in  an  open  fire  place/* 

Pictet's  experiment  with  ice,  which  surprised  bim  so 
much,  is  described  in  the  same  work. 

A  little  after  the  trsperimeots  I  have  just  mentioned,  the  jtaAoiceUL 
author  continues  thus,  <*  If,  instead  of  fire,*  I  placed  cold 
water  io  the  focus  of  the  mirror,  it  diffused  an  agreeable 
coldness  even  in  the  height  of  summer:  and  if,  instead  of 
water,  I  used  ice,  very  cons  defable  cold  was  produced  at 
the  distance  of  ton  or  tiventy  puces.  ' 

*  More  probably,  1  should  think,  hi!«  mundi  .Cconvnia,  oc  hif  ^pt« 
cala  phy8icoumailieaiaticohi)tur«ca      C. 

Dolf, 


9l6  MGtHOD  OP   KF-F-riMO  QSSHV    PIUSC  AND   FXEKCR   BSknU 

Dall,  wHo  baa  spokeii  urfia^rlui^r'a  giltminqr*,  nnd  aft*f 
liiui  G«hleii>  uud  lo»tly  PiKrbpr.  all  "■;,  that  it  U  not  ku 
fiow  Gacrtiier  diHtlt'  his  mirmrK.     Tit>  faUonii>g  ts  (heul 
coflnt  \if  fifivn  ill  III*  owii  iviirk. 

"  All  ltir«e  luirvors  uri-  of  toninion  wooil ;  more  of"  uili 
woeil  iti.iii  of  liuril.  Fur,  ll:iiu;(1i  1  huve  tufidc  n.mora  of  ] 
all  faoriiiviili  qu'tuli,  yel  wliat  1  hai't  Mid  into  hn  tijidef-  ' 
■ianii  ^>f  <vo<h)cu  mirrOf>  only,  which  must  be  gilt  nilhiri  aaS. 
,  withotil.  If  uuy  iiiiiiiifui' wisli  to  iQubi!  such  inirrorii  t 
.qellfhe  hutoifly  i<i  uiijily  tu  the  iuvuiitur,  whontll  iiiforrji  hiiM 
aui)  imtruc-t  tiini  ia  t-vfrj' ittq}iiccesbary  to  \ie  tuke-a  both- 
for  ruiikiii);  miiO  ki'^^V'^  tiifTQ.'^ 

(Ja^rtiitr  tlifrrforr,  thuugh  he  Awa  no)  tril  ni  hoir  | 
fkbricatrd  them,  nijiilt.nu  lojiifiri"  of  it.    ltti«nguVr,  tli 
be  tliiucb  Ihu  mirrorK  to  he  ,t;iU  on  boUi  «ile^     PfHikM 
J)ii*  tfnd<.-(!  t(i  |tffxi:rve  Ow  mirror,  nnd  pi*»«nt  its  heinf 
Miyrd  by  dt)'iie»:  p«fhapoiu  this  nnj'  he  hid  n  cod' 
9)i}l  (I,  ccmc»vc  iiiffrpf  .iiv]^"^*.''^*  li«  ujrn  uothioj;  on". 


XIV. 

Mtd'Otl  0/  keeping  Grcrii  Pfasc  and  French  Heiins. 

j^„t„f)„(       Into  n  middling  sized  stewpan,  filled  with  yoonj*  green 

tmiiiil  tmm\  .[irtiT,  put  I'-to  gr  three  tahlespooi>!'<,iU  of  BUtpr,  and  place 

P**^  ith«pap  over  a  Wisif  olmrconl  fire.  AsirfHin  as  the  pease  hef^n 

to  ^eel  the  heut,  stir  thtm   two  or  ihrei' times;  and,  when 

they  yield  water,  jioiir  them  out  011  a  dish,  to  drain  off  the 

iWater  th«t  comes  trom  them.     When  drained,  >prcad  them 

out  on  pa[:er  in  an  iiiry  room,  where  the  »un  does  not  come; 

md,  that  they  (noy  dry  ihe  more  (juickly,  tuirt  them  fre- 

'         ^quevtly.     It  ia  iiiceasory  for  their  keeping,  th;tt  they  should 

not  retain  any  moieture;  if  they  dn,  they  will  sooit  groa' 

mouldy. 

■nd  F'«ai.h  French  henna  may  be  managed  in  the  sanie  way,  nnd  thnt 

hoM.  they  nill  keep  till  the  next  seuEon  us 'well  flavoured  as  nhra 

liret  gathered. 

'  *  Slmnlnri  Bibliothgque  Phfiico- Jcooom.    Aug.  )S08,p.  los. 

XV. 


ON   THE  ART  O^  PRINTIHG   FROM  6T0VB.  5]^ 
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XV. 

On  the  Art  of  Prmtin^  from  Stone^    Colmmiinieuted  <y  m 

VorrespondetUi 


I 


Nyour  last  number  you  inserted  from  Ae  •*  Annales  de  Artof  pr'ntin* 
Chimie'*  an  account  of  the  method  of  printing  from  sfone.  n^JJ^J^'^^n 
It  is  certuiulyau  ingenious,  and  most  probahly  a  u>LTulart;  ber«. 
though  i  believe  very  littJe  known  in  England.     There  are 
one  or  two  circumstances  re  ;>ecti!ig  it,  with  which  some  of 
your  readers  may  like  to  be  acquainted,  that  Mr.  de  Serres 
has  passed  hy.     A  close  textures  as  he  observes,  is  advan« 
tageous,  and  indeed  necessary  to  it^  giving  a  clean  impres* 
sion* 

I  made  the  ink  according  to  his  direction,  (which  was  Ink  for  it 
coabitlert'd  so  great  a  secret)  but  prefer  to  it  coloured  tur- 
p<*ntiiie,   copal.  Or  lac  varnish*     Muriatic  acid   is  cheaper  Mariatieaci4 
than  nitric  acid,  and  has  the  advantage  of  not  acting  upon  P.™'"*'****® 
the  rt'sin  or  wax,  wliich  forms  the  base  of  the  varnish  used. 

After  purchasing  some  pieces  of  marble,  I  was  much  Cboics oi  Hw 
vexed  to   find  that  both  the  muriatic  and  nitric  acid  left"'*"*' 
some  of  the  veins  untuuc  hed.  and  only  partially  dissoKrd 
others;  this  must  be  attended  >o  in  selecti*;^  the  blocks. 
I  tind  some  pieces  of  the  limestone  from  Clittoii  near  Bcis* 
tol  take  a  tolerable  polish,  and  dissolve  readily. 

But  the  easiest  and  cheapest  way  for  those  who  ^isb  to  Best  method 
have  a  card,  ciphers,  &c.,  is  ChauvronV  on  stooe  or  even  on  5^****^  *^ 
lead.     A  little  piece  may  be  executed  id  a  quarter  of  an 
hour;  and  if  wetting  is  not  eufliirient  to  prevent  the  i«k 
from  adhering  to  the  block,  it  will  bear  epongiDgt  aod  yet 
leave  enough  of  the  ink  rpon  the  figures* 

The  insertion  of  these  hints  in  3  oar  TalaaUe  Jonnuil 

ivill  oblige  your  constant  reader* 

C5.  O. 

%  ■        J  ■  1.1.  -        I  ■  ■  mm^mm^L.^^m^rmmSXSSSSS9K 

SCIENTIFIC  NEWS. 
Wemerian  Natural  History  Society* 

/\T  a  meeting  of  this  Socitty,  on  the  IQth  of  May  last,  Rsresainals 
|hc  Jlev.  John  Fleming,  of  Bressay,  read  an  account  of  ^  S*>«**»w*- 

•ereral 


f  « 


j]g  scrvvTinc  jiewb. 

•creral  rar«  tnimalt  found  by  him  in  Shetland;  partini* 
)ar)y  pleuroocctea  puncutuf,.a  apeciroen  of  which  heexhi* 
btud  to  the  Society;  locernaria  quadricornift;  echinus  ot* 
liaris»  &c*;  and  tome  undetcnbed  apectes,  particvlaily  a 
llastra,  which  be  proposed  to  call  JiuMtra  EUuii%  in  boooor 
«f  Mr,  Ellis,  the  illustrator  of  the  corallines.  At  the  save 
meeting.  Dr.  John  Barclay  read  remarks  on  tome  parts  of 
the  structure  of  the  large  marine  animal  cast  a^ore  in 
Stronsay  last }  eor. 

At  a  meeting  on  the  ^th  of  May»  Dr«  John  Yule  read  a 
summary  of  experiments  and  ohsenrations  on  the  germina- 
tion of  the  gramine8e»  in  which  be  stated  some  new  facts 
respecting  the  economy  of  this  useful  class  of  plants,  illos* 
trated  hy  a  series  of  drawings  and  specimens  of  the  germt- 
nated  seeds  of  the  ccrealia  or  cultivated  species,  and  of  the 
buds  of  the  stem,  and  panicle  of  viviparous  grasses.  And 
the  Secretary  read  a  communication  from  William  Fittoo, 
^•9*9  on  the'porcelain  earth  of  CornwalL 


The  Copleyan  medal  for  last  year  was  adjudged  by  the 
Royal  Society  to  Mr.  Edward  Troughton,  for  the  acconat 
of  his  method  of  dividing  astronomical  instromenta,  printed 
in  the  lunt  volume  of  the  Philos.  Trans*  See  Journal,  voU 
XXV,  p.  I  and  100« 


5SJjf  *•  Mr.  Albers,  of  Bremen,  having  examined  the  eye  of  the 

codfish,  gadus  morrhua,  L*.,  finds,  that  the  sclerotica  is  con* 
pc»sed  of  two  coats ;  the  outermost  of  which  is  membranous, 
while  the  innermost  is  horny,  and  divibible  into  several 
layers.  The  innermost  of  these  layers  is  coated  with  a  sub- 
atance  resembling  spermaceti,  which  forms  little  cyats,  con- 
taining water  in  their  intervals.  This  separates  the  sclero- 
tira  from  the  outermost  silvery  coat  of  the  choroide^,  which 
by  nnaceration  in  Mater  becomes  divisible  into  two  lavers. 
The  intermediate  coat  of  the  three  principal  oni»s,  that  oc- 
cupy the  plHce  of  the  cboroides  in  the  eyes  of  lishes,  is  com- 
pobed  in  the  cod  of  a  retiform  vascular  texture,  the  trunks 
of  wliirh  issue  from  the  horbcshoe  shaped  tubercle  pecuhar 
to  fi^hesji  aud  the  use  of  wiiich  is  so  difficult  to  explain. 

Some 
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Seme  nnatumrBti  have  taVen  this  tubercle  for  a  t;1aiHl,  tt\Ym  Toberdc  in 
far  u  muscle;   bol  it  appears,  from  tlie  ininuH^st  research,  ^j^- 
!o  lie  ft  cimiolution  of  the  lurRtT  liloodvCTBfls,  and  Mr.  Al- 
hen  ruiisiilt^rs  it  us  a  sort  of  rtwervoir  for  the  blood,  a  kiiid 
of  rete  mirahi/r. 

The  air  bladder  of  the  Bapphirine  gurnnrd,  trigla  hinindo,  A''  MiJrfei  cf 
L.,  differs  verj'  remarkably  in  )t«  intprnal  structure,  us  well 
as  in  ilH  slutpe,  horn  lliat  of  any  other  known  tiilt.  Itia 
liear  thiee  inches  loni;,  two  broad,  and  more  than  one  dee)]. 
At  one  end  it  ha«  iht:  ap|>earance  of  bating  received  a  deep 
IfUili,  and  at  (he  othiT  of  t«o.  The  Grst  ia  formtd  by  a 
sli^lil  Heparatiiin  of  nboiit  three  qimrlets  of  sii  inrh:  the 
«ther4  by  Ino  perpendictilarfepantiona,  nearly  parulkl,  und 
noi'e  ihua  two  iiiches  long. 

Tlie  loM  of  any  ore  of  the  senses  is  eeilnloly  s  terious  Etulj'it 
^laniity,  but  that  of  sight  is  on  many  arroifnis  the  most  ^1'  ''''' 
inporlBMt.  Every  aiteiupl  to  alleviate  this  loss  then  fore  ^[mj_ 
'denerte^  cncourugemem,  und  tuay  be  expecttd  to  meet  buc- 
roporlionute  to  its  ineiit.  'I'he  eKtabrL[.hn)ent  of  Mr. 
"^Haiiy  at  Paris,  some  remarks  on  which  by  Mr.  lierard  were 
.{;iien  in  our  Jouniul,  vol.  Ill,  p.  Mif),  was  formed  neur 
hirty  years  ago.  and  has  lieea  imilalid  we  understand  ia 
^PtheT  parts  of  l^urope.  The  benefits,  ihut  have  already  le- 
mlted  from  the  Sehoo)  for  Indigent  Blind  in  St.  George's 
Fields,  are  no  doubt  known  to  many  of  our  readers;  but 
^Iroin  0  partifipulion  in  these  the  children  of  the  wealthy  ure 
XL'luded,  nor  indeed  would  they  be  mleiiuale  to  (heir  wunti. 
^Weareliappy  thervfor«  to  learn,  that  an  (.-stablishment  it 
fccently  formed  atChcUea  furteachmgnotoiily  reading  and 
jWriUDg,  but  the  varinux  M-ieuces,  to  the  opulent  blind  ;  so 
^hat  the  children  of  the  rich,  labouring  under  this  misfor- 
ae,  ma)  have  it  nlleviuteit  as  far  as  Is  pncticable.  The 
^plau  appears  to  be,  on  the  whole,  highly  ciimmeodable:  but, 
^^  m  it  is  jet  in  its  infancy,  the  anthor.  Mr.  Bonner,  would  be 
Iwppy  to  receive  uiiy  suggestions,  that  could  lend  to  Its  im- 
^^  provement. 

To  CORRi:SPO.\DE\TS. 
Mr.  Sbuts's  fapet  was  too  Ute'  for  insertion  (his  month. 
Mrleoro/ogieal 
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•  Thuadtrr,  lightning,  and  heavy  r»in  in  the  night. 

t  S'rm  comn'.en'winjj  about  3PM  Bciiierous  at  3,  with  thunder  and  lightr.it]^] 
continuiMc  mn^i  of  ihe  night,  with  rain. 

X   R.iin  Hi  hal/  past  1  \  o'clock. 

i  Ar  2  P.  M  ^^orm  of  hail,  rain,  thunder,  and  li^jhtning,  the  thv'rmometer  rctiriBg  » 
bl>  .    S  >iuf  hail  stones  near  half  an  iucli  diaractcu 
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The  Bakerian  Lecture  for  1809.  On  tome  new  Eledro* 
chemical  Researches,  on  various  Objects^  particularly 
the  melallic  Bodies  from  the  Alkalis^  and  Earths^  and 
on  sotne  Combinations  of  Hidrogen,  By  Huuphbt  Datt^ 
Esq.  Sec.  H.  S.  F.  R.  S.  E.  M.  L  R.  A.* 

I.  Introduction. 

1  HAVE  employed  do  inconsiderable  portion  of  the  time AppIicaHon  of 
that  lias  elapsed,  since  tht  last  session  of  the  Royal  Society,  ^|j^^|^['^  ^^^^ 
in  pursuing  the  train  of  experimental  inquiries,  on  the  ap.  sued, 
plication  of  electricity  to   chemistry,  the  commencement 
and  progress  of   which  this  learned  bodj  has  done  me 
the  honour  to  publish  in  their  Transactions. 

In  this  communication,  I  shall,  as  formerly,  state  the 
results.  I  hope  they  will  be  found  to  lead  io  some  Tiews 
and  applications,  not  unconnected  with  the  object  of  the 
Bakerian  lecture :  and  though  many  of  them  are  far  from 
haTing  attained  that  precision  and  distinctness,  which  I 
could  wish,  yet  still  I  flatter  myself,  that  they  will  afford 
elucidations  of  some  important  and  abstruse  departmen'ls 
of  chemistry,  and  tend  to  assbt  the  progress  of  philoso* 
phical  truth. 

•  Pbilos.  Trans,  for  1110,  p.  ItJ* 
Vol.  XXVI«— ^l'fpleusnt.  Y  Explanoiion 


Q09  CXFBttTUC^TI   OK   rJtV.  MITlLI    THOM    THE   nXED   ILKUtS* 

Explanation  of  the  Fi^arct. 

V^ptantiMof  Pi.  IX,  Fig.  1.  The  apparatus  fur  electrizing  pot»»{ani 
-^  'ttm-  *|n  guiM.  A  the  gins*  tube.  It  Ihe  wire  nef^atively  dec- 
tri6c>l>     C  and  D  tiie  oip  and  wire  positively  electrified. 

Pig.  2.  The  apparatus  for  dt'composing  water  out  of  l]ia 
ccntact  of  air.  AA  the  cones  contunjug  the  water. 
BBS  the  tubes  for  cooTi-ying  the  gas.  C  and  0  tlie  puen. 
matic  apparatus. 

Fi?.  3.  Tbo  apparatus  for  dccompoRing  and  recenposing 
water  under  oil.  CC  tlie  wim  for  communicating  tliv  \oi^ 
TAic  elMtricily.  DD  the  wires  for  producing  tlie  explo. 
lion.  B  tho  tube.  A  the  tcsscI  containing  It.  a,  ''i  ^j  ^« 
Icrel  of  the  diSereot  fliiida. 

Pt.  X,  Kifc-  4.  The  apparitUB  for  exposing  water  to  the 
KctJoD  of  ignited  potash  and  ehitrcoa),  out  of  the  contact 
uf  air.  A  the  tube  for  water.  It  the  iron  lube.  C  th« 
rocairer  fur  Ike  animunia.     D  tlie  pneumatic  apparatus. 

Fig.  S.,TI>e  apparatiiB  for  the  decomposition  of  ammonia. 

Fig.  fl.  A  VoiiTAic  apparatus,  being  one  of  the  30O 
'which  contpose  the  new  Voltaic  battery  of  the  Royal  In- 
•tilation.  For  the  construction  of  this  battery,  and  of 
other  instruments  applicable  to  new  researches,  a  fund  of 
upwards  of  ^KXJO  has  been  raised  by  subscription,  from 
mi-iubers  of  llic  Royal  Institution.  As  yet,  the  whole 
combination  has  not  been  put  into  &ctioD ;  but  reasoning 
from  the  effects  of  that  part  of  it  which  baa  been  nsed^ 
some  important  plienomena  may  be  expected,  from  Rogrost 
an  accumulation  of  electrical  power. 

II.  Son 

Mriali  or  the        ^^  "i^  paper  in  which  I  first  made  known  potassinm  and 

kuti  alkalis,      sodium  to  the  Royal  Society,  I  ventured  to  conuder  these 

bodies  according  to  the  present  state  of  our  knowledge,  u 

undecompoundcd,  and  potash  and  soda  as  metallic  o\ides, 

capable  of  being  decomposed  and  recomposed,  like  other 

favilies  of  this  class,  and  with  similar  phenomena. 

Dilfcrcnt  hypo-  '    SiDce  that  time,  Tarious  repetitious  of  the  most  obTiooi 

thettol  expli-   (,f  ^\^^  experiments   on  ibis  subject  bare  been    made  in 

fieri.  different  parti  of  Europe.     The  generality  of  enlightened 
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chemists  hate  expn»5ed  tfaeTDselrea  salialieil  both  with  ths 
mperimcots,  and  (he  conclusions  drawn  from  tliem : 
but  B$  usually  happens  in  a  state  of  actiTily  in  science,  and 
nhen  the  objcctH  of  inquirj'  are  nen,  and  remoied  from 
the  rommon  order  of  facts,  tome  Inquirers  have  girun 
hypolhelical  explanatioOB  of  the  phenomena,  different  from 
th09e  I  adapted. 

Messrs,  Gay-Lussac  and  Thcnard,  a»  I  hare  mentioned 
on  u  former  occasion,  suppose  potassium  and  sodium  to  be 
compouads  of  potash  and  suda  with  hidrogcn  ;  a  similar 
opinion  seems  to  be  entertained  by  Air.  Ritler.  Air, 
Curandau*  affects  to  consider  thcin  as  combinatiuna  of 
charcoal,  or  of  charcoal  and  hidrogen,  with  the  alkalis; 
nind  an  inquirer  +  in  our  own  country  regards  them  as  com* 
posed  of  oxigen  and  hidrogen. 

I  shall  examine  such  of  these  notions  only  as  hare  been 
connected  with  experiments,  and  I  shall  not  occupy  the 
time  of  the  Society  with  any  criticisms  on  matters  of  mere 
speculation. 

In  my  two  last  communications,  I  hare  glrrn  an  accoDntGay-Lt;j' 
of  various  exptrimenls  on  the  action  of  potassium  "P""  i.    j^ 
ammonia,  the  process  from  which  Messrs.  Gay-I.ussac  andaiiinii  of 
Thenard  derire  tlioir  inferences.     At  the  time  that  ihese''^'^™  "" ; 
papers  were  written,  I  had  seen  no  other  account  of  the 
expc-rimcnts  of  the  French  chemists,  than  one  glcen  in  a 
number  of  the  Moiiitcur  ;  and  as  this  was  merely  a  sketch, 
which  1  conceiTcd  might  be  imperfect,  I  did  not  enter  into 
tc  examination  of  it.     I  hare  since  seen  a  detail  of 
'their  inquiry  in  the  second  Toliimc  of  the  Metn.   d'Arcueil, 

:opy  of  which  Mr.  Berthollct  has  had  (he  goodness  tit 

I'tfend  me,  and  the  publication  of  which  is  ilaled  June  7, 

1809:  and  from  Ibis  detail  it  seems,  that  ihey  still  retain 

opinion:    but   upon  precisely  the  same  grounds  as 

lo  which  1  hare  before  referred.     That  no  stop  of 

the  discussion  may  be  lost  to  the  Society,   I  shall  renturi: 

to  slate  fully  their  method  of  operation,  and  of  reuo«. 
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,  tliat  th«j  heated  patassium  *  in  asunonU 
they  fuuud,  that  a  coniitJerabie  qiianiily  of  uamoaia.  w»i 
kbsorbeJ,  and  hidrogen  produced;  and  that  the  polassium 
became  conrerted  into  an  olive  coluured  fosible  substance. 
By  heating  this  substance  strongly,  they  obtained  three 
lirtht  of  this  ammonia  again,  two  fifths  as  ammonia,  one 
firth  ai  hidrogen  and  iiilrogen  ;  by  adding  a  little  water  to 
the  midunm,  ihry  procured  the  remalDing  (wo  fifthi,  and 
found  in  tho  T«t*cl,  in  nhirh  the  operation  hu  carried  on, 
nothing  but  potash. — Again,  it  is  staled,  thai,  by  treating 
a  new  ((uanlily  of  metal  witii  the  ammouia  disengaged  from 
lh«  fusible  subatance,  they  again  obtained  bidrogen,  and  an 
absorption  of  the  ammouia ;  and  by  carrying  on  the  opera* 
tlon,  they  uflirm,  that  they  can  procure  from  a  gircn  quan- 
tity of  ammonia  more  than  il*  volume  of  hidrogen. 
VaaJ tnimini  Whrace,  theyatk,  can  the  hiilrugen  proceed? — shall  tt 
be  admitted,  that  it  ii  from  (lie  ammonia?  but  this,  say 
they,  la  Impossible;  for  all  the  ammouia  is  reproduced. 
It  miiBt  then  come  from  the  water,  which  may  be  supposed 
to  be  in  the  ammouia,  or  from  the  metal  itself.  But  the 
eiperimonU  of  Mr.  Berthollet,  juu.,  prove,  that  ammonU 
does  nut  contain  any  sensible  qudOtily  of  water.  There- 
furc,  lay  Iht'V,  tlio  hldro^en  gas  must  be  produced  from 
the  metal;  and  as,  when  this  gas  is  separated,  the  metal 
is  transformed  into  potash,  the  mVal  appears  to  be 
nothing  more  than  a  combination  of  hidrogen,  and  that 
alkali. 
Detail  in  their  It  it  obvioui,  that,  even  supposing  the  statement  of  these 
itatemrnt.  gentlemen  correct,  (heir  conclusions  may  easily  be  contro- 
verted. They  affirm,  that  all  the  ammonia  ia  reproduced; 
but  they  da  not  obtain  it  without  the  addition  of  xpater. 
And  of  the  oxigen  which  this  would  give  to  the  poCassiuin, 
and  of  the  hidrogen  which  it  might  furnish,  to  reproducs 
the  ammonia,  they  take  no  notice. 
Mr.  Dav;'! r«-  I  have  shown,  by  numerous  experiments,  many  of  which 
julti  Tttj  dif-  !,„,  bg^n  rtpeated  before  members  of  this  Society,  that  the 
reiulti  obtained,  by  applying  heat  to  the  fusible  substance, 
are  very  different  from  those  stated  by  the  ingenious  French 
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cfaemistc,  when  the  operiilioni  are  conducted  in  a  refined '''0'»  ciuiious 
«nd  accurate  manner.  pr«««lms. 

In  pruportion  as  more  (trcciutiona  are  taken  to  prercnt  Liiiie  ammoDU 
moisture  from  being  communicated  toil,  ao,  in  proportion,  "S™"**^' 
l»\es3  ammonia  regenerated;  and  I  hare  seldom  obtained 
as  mucli  as  ,'     of  the   quantity  absorbed.     And    I   ha^e 
ncTcr  procured  hidrogcn  and  nitrogen,  in  ihc  proportions 
in  whicli  they  exist  in  ammonia;   but  there  has  been  always ^nd an «(.-eu of 
an  excess  of  nitrogen.  ('iik"b^""  ''^ 

The  processes  which  I  have  detailed  in  the  last  Bakerian  paiastiumat- 
lecture,  and  in  the  appendix  to  it,  show  (his;  and  UiL-y  "'y* •"''"*■ 
likwise  show,  that  a  considerable  quantity  of  potassium  is 
Always  reviTed. 

1  have  lately  performed  the  experiments,  in  a  manner 
which  I  proposed  page  4S8  of  the  last  volume  of  the 
Transactions*,  and  the  results  have  been  Tery  satisfat^ory ; 
as   far  as   they  relate  to  the  question  of  the  nature  of 

I  employed  a  tube  of  phtina  bored  from  a  single  piece,  puu^umhcxU 
which,  haling  a  stop-cock  and  adaptor  of  brass,  connected'^''  m  iiaiaoni* 
irith  the  mercurial  apparatus,  could  be  used  as  a  retort; 
the  potassium  was  Finployed  in  quantities  of  from  3  to  4 
grains,  and  the  absorption  of  the  ammonia  conducted  as 
usual,  in  a  retort  of  glass  free  from  metallic  oxides;  and 
in  a  tray  of  platina. 

In  some  of  the  processes.  In  which  the  beat  was  rapidly  npidlyt 
applied,  some  of  (he  gray  matter,  which  I  have  formerly 
described  as  a  pyrciphorus,  passed  over  in  distillation  ;  and 
in  these  cases,  there  was  a  considerable  deficiency  of  hydro- 
gen, as  well  as  nitrogen,  in  the  results  of  (he  experiment. 
But  when  the  heat  was  very  slowly  raised,  the  li>ss  was  mit very itawtf. 
much  less  considpTable,  and  in  several  cases,  I  obtained 
more  than  four  fifths  of  the  potRssium,  which  had  been  em. 
ployed;  and  rery  nearly  the  whole  of  the  nitrogen,  ex. 
isting  in  the  ammonia  that  had  been  acted  upon. 

I  shall  give  an  account  of  one  process,  conducted  with  Enperimeni 
tcrnpulous  attention.      The  barometer  was  at  aO'S  in.; 
thermometer   at  &4'   Fahrenheit.      Three  grms   and  a 
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half  of  potassiam  were  heated  in  12  cnlncal  inches  of  am« 
monia,  7*5  were  absorbed,  and  3*2  of  hidrogen  erolTod. 
The  fusible  substance  was  not  exposed  to  the  atmosphere, 
but  was  coTered  with  dry  mercury,  and  immediately  in* 
troduced  into  the  tube ;  which,  with  its  adaptors,  was  ex. 
haustcd,  and  filled  with  hidrogen.  They  contained  to. 
gether  t^  of  a  cubical  inch.  The  heat  was  rery  slowly  ap. 
plied,  by  means  of  a  fire  of  charcoal,  till  the  tube  was  ig- 
nited to  whiteness.  Nine  cubical  inches  of  gas  were  gircn 
off,  and  -I  of  a  cubical  inch  remained  in  the  retort  and 
adaptors.  Of  the  9  cubical  inches,  -J-  of  a  cubical  inch  was 
ammonia,  10  measures  of  the  permanent  gas,  mixed  with 
7*5  of  oxigcn,  and  acted  upon  by  the  electrical  spark,  left 
a  residuum  of  7*5.  The  quantity  of  potassium  formed  was 
such  as  to  generate,  by  its  action  upon  water,  3  cubical 
inches  and  y%  of  hidrogen  gas. 
iLeiuIts.  Now  if  this  experiment  be  calculated  npon*,  it  wilj  be 

found  that  7*5  — *2=  to  7*3  of  ammonia,  by  its  electrical 
decomposition,  would  afford  about  13*1  of  permanent  gas, 
containing  3*4  of  nitrogen,  and  9*7  of  hidrogen.  Bnt  the 
3'2  cubical  inches  of  hidrogen,  cvolred  in  the  first  part  of 
the  process,  added  to  the  5*8  evolved  in  the  second  part  of 
the  process  =:  9 ;  and  the  nitrogen  in  the  8*8  cubical  inches 
of  gas,  (or  the  9— *2  of  ammonia,)  will  be  about  3;  and 
if  we  estimate  *34  of  hidrogen,  and  *16  of  nitrogen,  in 
the  5  remaining  in  the  retort ;  there  will  be  very  little  dif. 
fercncc  in  the  results  of  the  analysis  of  ammonia  by  elec- 
tricity, and  by  the  action  of  potassium ;  and  calculating 
upon  the  -^f;  of  hidrogen  preexisting  in  the  tube  and 
adaptors,  the  loss  of  hidrogen  will  be  found  proportionably 
rather  greater  than  that  of  nitrogen. 
Another expcri-  1"  unothcr  opcrinieiit,  in  which  3  <»rains  of  potassium 
'^^*="^-  wore  employed  in  fho  same  manner,  6*78  cubical  inches  of 

ammonia  were  found  to  hv.  absorbed,  and  2*48  of  hydrogen 
only  generafed.  The  distillation  was  performed,  the 
adaptors  and  tub?  being  full  of  common  air:  8  cubical 
inches  of  gas  were  produced ;  and  there  must  have  remain- 
ed in  the  tubes  and  a(Li))tors  the  same  quantity  uf  residual 
air,  as  in  the  process  lu^t  described. 

The 
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The  8  cuhicat  inches  of  gas  rontaincd  scarcely  |  of  aKf^ulw. 
cnbicst  inch  of  araroonia ;  aiiil  lUe  uuab!>orbablo  part  dru 
tonaled  with  oxigcit,  in  the  propurlioo  of  11  (o  S,  gate  a 
T«si(Juum  of  7-5. —  The  barometer  was  at  30-2  in.,  lherino> 
meter  at  ii"  Fahrrnheil.  Dr.  Pearson,  Mr.  Allen,  and 
Mr.  Pepyi  were  present  during  the  whole  of  these  o|>era> 
tjoni,  and  kindly  assisted  in  the  progress  of  fheoi. 

Now  0-78— -4  of  ammonia  =  838,  and  (his  quantity  of  ^"^j^^^^ 
gai,  decomposed  by  electricity,  would  afford  114  of  per- 
manent gas,  consisting  of  3*9  nitrogen,  and  8-5  hidrogcn. 
But  there  are  produced  in  this  expuriinent,  of  hidrogen, 
3-48  ia  the  first  operation,  and  4'28  in  the  second;  and, 
considering  the  nitrogen  in  the  permanent  gas  as  3'33,0-8 
nuBt  be  subtracted  from  the  common  air;  which  nouMgirc 
3*5%  for  the  nitrogen  generated :  and  to  these  must  be 
addeil  the  qiiantlly  of  hidrogco  and  nitrogen  in  the  lubci 
anil  adaptors. 

The  quantity  of  potassium  regenerate!]  was  suSicicnt  to 
produce  S'9  cubical  inches  of  bidrogen. 

In  all  experimeuts  of  this  kind  a  considerable  quantity  of  ^'"^""""'e' 
black  matter  separated,  during  the  time  the  pola«sitim  in 
(he  tube  was  made  to  act  upon  water. 

This  substance  was  ciamined.  It  was  in  the  state  of  aThimamined. 
fine  powder.  It  had  the  lustre  of  plumbago,  it  was  aeon, 
ductor  of  eleclricily.  When  it  was  heated,  it  look  Qrc  at 
a  temperature  below  ignition;  and  after  combustion,  no* 
Ihing  reniaineil  but  minutely  diTidetl  plaiina.  I  exposed 
some  of  it  to  beat  in  a  retort,  containing  osigcn  gas ;  Ihcrc 
was  a  diminution  of  the  gas,  and  a  small  quantify  of  rnois. 
ture  condensed  on  the  upper  part  of  the  retort,  which 
prated  to  be  mere  water. 

I  made  two  or  three  experimt^olii,  with  a  new  to  ascertain 
the  quantity  of  this  subilancc  formed,  and  to  determine 
»ore  fully  its  nature.  I  fouod,  that  in  the  process  in 
which  frun  3  to  4  grains  of  potassium  w^re  made  to  act 
upon  ammonia  in  a  vessel  of  plaiiaa,  and  afterward  dig. 
tilled  in  contact  with  platina,  there  ncTC  always  from  4  to 
6  grains  of  this  powder  formed ;  but  1  have  adiancod  no 
farther  in  determining  its  nature,  than  in  ascertaining,  that  AcomiMundof 
it  is  plaUna  combined  with  a  minute  quantity  of  matter, ^jj*™  ■',",'' 
Vliich  affords  water  by  combuition  is  oiigen. 
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In  the  proccsies  on  the  actlm  «f  potatsiiim  abil  ammonia. 
In  which  iron  tubes  were  nsed,  as  appears  from  the  expcri* 
mmtB  dctaiW  in  tbe  last  Bakurtan  1eclur«  and  the  appen* 
t]ix,  there  is  always  a  loss  or  nilrogtrn,  a  conversion  of  « 
portion  of  potaGainm  into  potash,  afld  a  production  i 
Ir  roppCTt  Iw  btdrogen.  When  copper  tub«  arc  eniplojed,  the  htdrogen 
bears  a  iic^It-r  proportion  to  the  nitrogen;  aiid  uorepotas, 
Elum  Is  rcfivod. 

In  those  experiments,  In  which  platlna  haa  been  Died, 
there  is  little  or  no  lois  of  potamium  ur  nitrogen  :  bat  ■ 
l0t>,  greater  or  timaller,  of  hidrogen. 

It  will  be  aaked,  ou  what  do  thne  circomttancet  depend  ? 
Do' the  alhoify  of  certain  mctaU  for  poiastium  prerent  it 
from  gaining  oxigen  from  ammonia,  and  do  platina  and 
Copper  combine  with  a  small  iguanlil}?  of  hidrogcn,  o 
basil?  Or  are  there  some  sourcea  of  inaccuracy  in  tbota 
processes,  in  which  nilrogcn  has  appeared  to  bo  ticromi 
pcweil?  Thediscasslon  of  these  difficult  problnni  will  b« 
considered  in  that  part  of  this  lecture,  in  which  the  nature 
of  amntonia  will  be  itinstraled  by  some  new  oxperimmi*. 
The  object  of  the  present  part  of  ihe  inqoiry  ii  the  de«non- 
atration  of  a  part  of  chemical  doctrine,  no  lets  Important 
and  funilaWenlal  to- a  great  ma^a  of  reasoning:,  nameJj, 
that  by  tbeoperalion  of  potassium  upon  ammonia  itisnot  a 
Wtetnllk.  liotly  that  is  decomposed,  but  ihc  Tolatilc  alkali ; 
and  that  the  hiJrogen  produced  does  not  arise  from  tlie 
potassinni,  as  is  asserted  by  the  French  chemists,  but  from  the 
votmotiia,  as  I  hare  always  supposed  ;  the  potassium  in  the 
most  refined  expenments  is  recovered,  but  neither  the 
ammonia  nor  lis  elenients  can  be  reproduced,  except  by 
introdncjnganew  body,  wliich  contains  oxigenand  hidrofien. 

1  ha?c  made  an  e.tperiment  u  pon  I  he  action  of  sodinm  on 
ammonia,  with  the  same  pretaulions  as  in  IheeipcrinteQts  just 
detailed,  a  tray,  and  the  same  tube  of  platina  being  employed. 

3'3  grains  of  sodhim  I  found  absoibed  9-1  of  am. 
monia, 'and  produced  about  4'S  of  hidrogcn;  and  the 
fusible  substance,  which  was  very  similar  (o  (hat  from 
potassinm,  distilled,  did  not  give  off  ^'^  of  (he  ammonia 
that  had  disappeared ;  and  this  small  quantify  I  am 
inclined  to  attribute  to  the  presence  of  moisture.  Tbe 
permanent  gM  produced  equalled  ttrcJre  cubical  incbec; 
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xnd,  by  detonation  with  osigen,  proved  to  consist  of  near- 
ly tno  of  hidrogan  to  one  of  nitrogen.  Sodium  wai  re 
generated,  but  an  accident  presented  iu«  from  aicertaiaing 
the  qnantity. 

Whoercr  wilt  consider  with  attention  the  mere  visible  The  volatile  lU 
phenomena  of  the  action  of  sodlnm  on  ammonia  cannot,  I  ""^'^'jj"^""*" 
conceive,  fail  to  be  convinced,  that  it  ii  the  volatile  alkali, 
and  not  (he  metal,  which  is  decomposed  in  this  process. 

As  sodium  does  uot  act  so  violently  npon  oxigen,  as  po-  TVnamona  of 
lassium,  and  as  soda  does  not  absorb  water  from  the  atmo«-  '']?  *'^''"'> "' 
phere  with  nearly  80   much   ra[ildi)y  as  potash,  sodium  can  niouu. 
he  introduced  into  ammonia  much  freer  from  moisture  than 
potassium.     Hence,  when  it  is  heated  iti  ammonia,  (here  ii 
■0  elTervtvccncc,  or  at  least  one  scarcely  piTCeptible.     Its 
tint  chan^  to  bright  azure,  and  from  bright  azure  to  olive 
freen  ;  it  becomes  quietly  and  silently  converted  into  the 
fusible  substance,  which  forms  upon  the  surface,  and  then 
Bows  olf  into  the  tray.     It  eniils  no  elastic  fluid,  and  gnina 
its  new  form  evidently  by  combining  with  nnc  part  of  the 
elementary  matter  of  ammonia,  while  another  [Mrt  is  eaf- 
fcred  to  escape  in  the  form  of  hidrogen. 

It  will  not  be  necessary  for  me  to  enter  into  a  reryminnte  Mr.  CarmdanV 
eiperimcutal  examiniijon  of  the  opinion  of  Mr.  Curau- ''5'?°''^'" 
4au,  that  the  motals  of  the  alkalis  are  composed  of  the 
ttkatif  merely  united  to  charcoal.  The  iavesligatiun  upon 
which  he  has  founded  hi*  concluMons  is  neither  so  refined, 
Bor  eo  dilTicult,  as  that  which  has  been  just  examincil.  Thit 
gentleman  has  been  misled  by  the  existence  of  charcoal,  u 
an  accidental  constituent  in  the  metals  he  employed,  ins 
manner  much  more  obvious,  than  that  in  which  Messrs. 
Gay-Luasac  and  ThrnarU  have  been  misled  by  the  moisture, 
which  interfered  with  their  rcsulls. 

Mr-  Curaiiilan  slates,  that,  when  sodium  is  oxi'iated,  car.  refuted, 
bontc  acid  Is  formed.  This  I  hafo  never  found  to  be  the 
case,  except  when  (lie  sodium  wan  covered  by  a  Him  of 
naphtha.  1  burnt  tw.  grrains  of  sodium  in  8  niliical  inches 
of  oxigen:  nearly  two  cubical  inches  of  oxi^cn  were  ab- 
sorbed, and  aoda  in  a  state  of  extremi- dryness,  so  that  it 
could  not  be  liquilieil  by  a  heat  below  redness,  formed. 
This  soda  did  not  give  out  an  atom  of  c.iibonic  acid,  during 
its  solution  in  muriatic  acid.  Three  grains  of  Eodium 
'     3  were 
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were  made  to  act  upon  water;  they  decomposed  it  with  the 
phenomena,  which  I  haTC  described  in  the  Bakerian  lee 
tiiro  for  1807*.  Nearly  0  cubical  inches  of  hidrogen  were 
produced.  No  charcoal  separated;  no  carbonic  add  was 
eTolred,  or  found  diflsoWed  in  the  water.  Whether  the 
metals  of  potash  or  soda  were  formed  by  electricity,  or  by 
the  action  of  ignited  iron  on  the  alkaliS)  the  results  were 
the  same.  When  charcoal  is  used  in  experiments  on  potas* 
siam  or  sodium,  they  usually  contain  a  portion  of  it  in 
combination^  and  it  appears  from  Mr.  Cnrandau'i  method 
of  decomposing  the  alkalis,  that  his  metals  must  haTe  been 
carburets  not  of  potash  and  soda,  but  of  potassiam  and 
sodium. 

Mr.  Ritter's  argument  in  faTonr  of  potassium  and  so« 
dium  being  compounds  of  hidrogen  is  their  extreme  light- 
ness.  This  argument  I  had  in  some  measure  anticipated, 
in  my  paper  on  the  decomposition  of  the  earths ;  no  one 
is  more  easily  answered.  Sodium  absorbs  much  more 
oxigen  than  potassium,  and,  on  the  hypothesis  of  bidroge. 
nation,  must  contain  much  more  hidrogen  ;  yet^  though 
soda  is  said  to  be  lighter  than  potash  in  the  proportion  of 
13  to  17  nearly  -f,  sodium  is  heavier  than  potassium  in  the 
proportion  of  9  to  7  at  least. 

On  the  theory  which  I  have  adopted,  this  circumstance  is 
what  ought  to  bo  expected.  Potassium  has  a  much  stronger 
affinity  for  oxigen  than  sodium,  and  must  condense  it  much 
more,  and  the  resulting  higher  specific  gravity  of  the  com. 
bination  is  a  necessary  consequence. 

Mr.  Ritter  has  stated,  that,  of  all  the  metallic  substances 
he  tried  for  producing  potassium  by  negative  voltaic  electri- 
city, tellurium  was  the  only  one,  by  which  he  could  not 
procure  it.  And  he  states  the  very  curious  fact,  that,  when 
a  circuit  of  electricity  is  completed  in  water,  by  means  of 
two  surfaces  of  tellurium,  oilmen  is  givcu  ofifat  the  posiliTe 
surface;  no  hidrogen  at  the  negatiTc  surface,  but  a  brown 
powder,  which  he  regards  as  a  hw.lruret  of  tellurium,  is 
formed  and  separates  from  it;  and  he  conceives,  that  the 
reason  why  tellurium  prevents  the  mct»illization  of  potash  is, 
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that  it  has  a  stronger  attraction  for  hidrogen,  than  that 
alkali  *. 

These  circumstances  of  the  action ,  of  teliariam   apon'^*^^<^T><* 
vater  arc  so  different  from  those  presented  by  the  action  slum  tobea 
of  other  metals,    that  they  can  hardly  fail  to  arrest  the  ^^"^l'^'^^''^ 
attention  of  chemical  inquirers.     I  have  made  some  expe- 
periments  on  the  subject,  and  on  the  action  of  tellurium 
on   potassium,   and  I  find,  that,  instead  of  proving  that 
potassium  is  a  compound  of  potash  and  hidrogen,  they 
confirm  theidca  of  its  being  as  yet,  like  other  metals^  unde* 
composed. 

When  tellurium  is  made  the  positirc  surface  in  water,  Experimcmtsan 
oxigen  is  given  off.    When  it  is  made  the  negative  surface,  b^llg^|^""ji^" 
the  voltaic  power  being  from  a  battery  composed  of  a  and  ucgatirely 
number  of  plates  exceeding  300,  a  purple  fluid  is  seen  to  ^'^*"^^'^- 
scparate   from  it,  and  diffuse  itself  through  the  water ;  the 
water  gradually  becomes  opaque  and  turbid,  and  at  last 
deposits  a  brown  powder.     The  purple  fluid  is,  I  find,  a 
solution  of  a  compound  of  tellurium  and  hidrogen  in  water;  A  compoumlof 
which,  in  being  diffused,  is  acted  upon  by  the  oxigen  of  the  {;j!{;;[^^;j*  f/^ 
common  air,  dissolved  in  the  water,  and  gradually  loses  duced. 
a  part  of  lis  hidrogen,  and  becomes  a  solid  hydruret  of 
tellurium.     The  compound  of  hidrogen  and  tellurium  pro- 
duced at  the  negative  pole,  when  uncombined,  is  gaseous  at 
common  temparaturcs  ;  and  when  muriatic  acid,  or  sulphuric 
acid,  is  present  in  the  water,  it  is  not  dissolved^  but  is  giveu 
off,  and  may  l>c  collected  and  examined. 

I  acted  upon  potash  by  means  of  a  surface  of  tellurium,  Kxperim'mt 
negatively  elcclrified,  by  a  iKirt  of  the  large  voltaic  appa-  „  "!ltivd"'*d" 
ratus  lately  constructed  on  a  new  plan  in  the  laboratory  of  trified. 
Die  Royal  Institution,  an  account  of  which,  with  figures, 
will  be  found  at  the  beginning  of  thiit  paper.     10(X)  double 
plates  were  used.     The  potash  was  in  the  common  state,  as 
to  dryness.    There  was  a  most  violent  action,  and  a  solution 
of  the  tellurium,  with  much  heat,  and  a  metallic  mass,  not 
unlike  nickel  in  colour,  was  formed  ;  which,  when  touched 
by  water,  did  not  inflame  or  effervesce,  but  rendered  the 
fvater  of  a  beautiful  purple  colour,  and  when  thrown  into 
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water  entirely  dissoWed,  making  a  bright  parple  tinctore. 
A  eompoand  of  It  immediately  occurred  to  me,  that  the  whole  of  the  hidro- 
Jj^^^"1^- ^g  gen,  which  in  common  cases  would  bare  been  furnished 
and  potaniuxn,  from  the  decomposition  of  the  water,  had  in  this  instance 
V^^*^^         combined  with  the  teilurinm  ;  and  that  the  teUureiied  hidro- 
gen,   (if  the  name  may  be  nsed,)  had  formed  with  the 
oxidated  potassium,  t.  e.  the  potash,  a  peculiar  compound, 
soluble  in  water :  and  this  I  found  to  be  the  case ;  for,  on 
pouring  a  little  diluted  muriatic  acid  into  the  mixture,  it 
efierresced  violently,  and  gare  a  smell  Tery  like  that  of 
sulphuretted  hidrogeo  ;  metallic  tellurium  was  formed  where 
it  came  into  contact  with  the  air,  and  mnriate  of  potask  wac 
found  dissolred  in  the  mixture. 
Action  of  po-         It  seemed  efident  from  this  fact,  that,  in  die  action  of 
lustiiffl on  tcl-  tellurium  negatirely  electrified  upon  potash,  potassium  was 
produced,  as  in  all  other  cases,  and  that  It  combined  with 
the  tellurium,  and  formed  a  peculiar  alloy;  and  this  opi« 
nion  was  farther  confirmed  by  the  Immediate  action  of 
potasuum  upon  tellurium.     When  these  metals  were  gently 
heated  in  a  retort  of  green  glass,  filled  with  hidrogeo  gas, 
they  combined  with  great  energy,    producing  most  Tirid 
heat  and  light,  and  they  composed  an  alloy  of  a  dark  cop- 
per hue,    brittle,    infusible  at  a  heat  below  redness,    and 
possessing  a  crystalline  fracture.     When  the  tellurium  was 
in  excess  in  this  mixture,  or  even  nearly  equal  to  the  potas- 
sium iu  quantity,  no  hidrogcn  was  evolved  by  the  action 
of  the  alloy  upon  water;  but  the  compound  of  telluretted 
hidrogen   and  potash   was  formed,    which   remained  dis« 
solved  in  the  fluid,  and  which  was  easily  decomposed  by 
an  acid. 
Oxides  of  po-       '^^^  ▼Cry  intense  affinity  of  potassium  and  telluriom  for 
tas><ium  and      ^^h  othcr  induced  me  to  conceive,  that  the  drcompotition 

tellurium  rc-  ««i.m  m/vi*  . 

yiseA  together  of  potash  might  be  easily  cflccted,  by  acting  on  the  oxide 
by  clurcoal.  ^f  tellurium  and  potash  at  the  same  time  by  heated  char, 
coal;  and  I  soon  proTcd,  (hat  this  was  the  case.  About 
100  grains  of  oxide  of  tellurium,  and  20  of  potash,  were 
mixed  with  12  grains  of  well  burnt  charcoal  in  powder, 
and  heated  in  a  green  glass  retort ;  before  the  retort  beeame 
red  there  ^as  a  Tiolent  action^  much  carbonic  acid  wasgirea 
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ofT,  BvivitI  light  appeared  ia  the  retort,  and  there  was  foaai  Accidental  ■!- 
in  it  the  alloy  of  tdluriuia  and  putassium.  lny rftcllun™ 

In  attemptiivg  la  rtsluce  some  oxide  of  tellurium  by  cfaar> 
C04I,  which  Mr.  ll^tchi'tt  hjd  the  kiiidnes»  to  give  me  foe 
the  purpusi'i  of  these  ex  peri  111  en  Is,  and  tthich  must  have 
been  preci|)itated  by  potash,  or  frcjin  a  solution  in  potash,  I 
found,  that  a  sufGcieiit  qiiaotity  of  alkali  adhered  to  it,  erea 
After  it  had  buea  well  washed,  to  pruduco  an  alloy  of  potas- 
tlum  and  tellurium  ;  but  in  this  alloy  the  potassium  was  in 
Tcry  small  quantity,  it  was  of  a  steel  gray  colour,  Tcry 
brittle,  and  much  more  fusible  than  tellurium. 

I  shall  not  arrest  the  progress  of  discussion,  by  enlerini;  Aeriftmn  emv 
at  present  into  a  minute  detail  of  the  properties   of  the),,^,,^,  ,^^ 
aeriform  compound  of  tellurium   and   tiidrogt-n;    I  shall ''"'g«'- 
menli'iu  merely  Eome  of  its  most  remarkable  qualities  and 
agencies,  which,  as  will  be  shown  towards  the  clo!>e  of  litis 
paper,  lend  to  elucidate  many  points  immediately  connected 
with  (lie  .subject  in  question.     The  compound   of  tellurinin 
and  hidrogen  it  more  atiilogous  to  sulphuretted  hidrogen, 
than  to  any  other  body.     The  smell  of  the  two  substance* 
is  almost  precisely  the  same*.     Its  aqueous  solution  is  of  a 
claret  colour;  but  it  soon    becomes  brown,  and  deposits 
tellurium,    by  exposure   to   air.     When  disengaged   from 
An  alkaline  solution  by  muriatic  acid,  it  reddens  moistened 

"  In  some  expeiimenl',  made  on  the  action  of  tellurium  and ^TP^ri'^^p 
potassium,  in  tlie  laboratory  of  my  friend  John  George  Children    "  ^„2^ 
Esq.,ofTiinbridge,uiwhicliMr.Children,:Mr.  Pepy6,andMr.War-SMi[jtiur. 
liiirion  cooperated,  the  analogy  between  the  two  substances  rtruck 
us  w  forcibly,  as  for  wnie  time  to  induce  us  to  eoneeiv.-,  thai  tel- 
lurium might   contain  tidphur,  not  manifaled  in  any  olher  way 
but  by  the  action  of  voltaic  electricity,  or  of  potassium ;  nnd  some  ~ 

researches  made  upon  the  habitudes  of  differoit  metallic  sulphurets, 
at  the  voltaic  negative  surface,  rather  coolinned  the Hispicion;  fur 
most  of  the  sulphured  that  we  tried,  which  were  conductor!  of 
electricity,  absorbed  hid.'ogen  in  the  voltaic  drcuit.  The  gfvat  im- 
probability, however,  of  the  circumstance  that  sulphuric  acid,  or 
mlphur  in  any  stale  ol  oxigenation,  could  exist  in  a  tnetallk  nhi- 
lulion,  which  wasDOt  manilesledby  llicaclioRof  barytCB.  induced 
me  to  mist  the  inference ;  and  farther  resc»r«liFs,  made  in  the 
laboratory  of  the  Royal  Institution,  proved,  that  the  sutetance  iu 
question  wu  a  new  ud  liojuLir  conbinatioa. 
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litmus;  but,  after  being  M'ashed  in  a  small  qnantitj  of 
water,  it  loses  this  property  ;  but  in  this  case  likewise  if 
is  partially  dosomposcd  by  the  air  in  the  water ;  so  that 
it  is  not  easy  to  say,  whether  the  power  is  inherent  in  it, 
or  depends  upon  the  difliision  of  a  small  qnantity  of  mn« 
riatic  acid  through  it.  In  other  respects,  it  resembles  a 
weak  acid,  combining  with  water,  and^  with  the  alkalis. 
It  precipitates  most  metallic  solutions.  It  is  iirstaiitly  de- 
composed by  oximnriatic  acnd,  depositing  a  film,  at  first 
metallic;  but  which  is  soon  couTertcd  into  mariate  of  tdm 
lurium*. 
Ancnic  ^^  arsenic    has  an  afiinity  for  hidrogcn,   it  occurred 

to  me  as  probable,  that  it  would  present  some  phenomena 
analogous  to    those    offered    by   tellurium,    in   ita  actiom 
upon   potassium,  and  in  its  operation  upon  water,  when 
electrified, 
nadc  the  ncf^a-     Arsenic  made  the  negative  surface  io  water,  by  means 
we^^^^*^^  "*  of  a  part  of  the  new  battery  containing  600  double  platen, 
became  dark  coloured,  and  threw  down  a  brown  powder; 
but  it  likewise  gare  oif  a  considerable  quantity  of  inflamma- 
ble gas. 
in  a  solution  of      A  rscnic  negatively  electrified  in  a  solution  of  potash  like^ 
^^'^^  •  wise iiflbrded  cla.stic  matter  ;  but  in  this  case  the  whole  solu- 

tion took  a  deep  tint  of  brown,  and  wsls  pellucid  ;  but  k 
became  turbid,  and  slowly  deposited  a  brown  powder,  by 
and  in  contact,  the  action  of  an  acid.     When  arsenic  w  as  made  the  ucgatlfc 
pUtaslu*  surface,  in  contact  with  solid  potash^  an  alloy  of  arsenic 

and  potassium  was  formed  of  a  dark  gray  colour,  and 
perfectly  metallic;  it  gave  off  arseniurettcd  hidrogen  by  the 
action  of  water  with  inflammation,  and  deposited  a  browa 
powder. 
Potas*.iiim  and  When  potassium  and  arsenic  +  were  heatetl  together  in  hi- 
drogen 

*  From  the  rfsult-;  of  oncfxporimfn*,  which  I  tried,  it  seems  tiiat 
tfiliiriuni,  iiicrHy  by  being  ht-att'ci  slroniriy  in  dry  Ijidrogcn,  euteis 
iiu«>  cor.ihinatioii  wilh  it.  An  acc.ih  ijt  prevented  me  from  asccr- 
taininij,  wJu.*lh(T  xUc  conipouucl  so  lonnt*d  is  c*\acily  the  same  a» 
thaldocril)^!!  in  the  text. 
V«)l.it;]" '-yr'-.-  .  t  I"  rcMsofling  iipnn  (lifOTJrious  t».\  j)eriinentof  Cadet,  ofthepriv 
phoiu.- .'i;uj       ''Mraon  of  u  T..]iitije  p^ruphorus  by  the  UL^lillation  of  acelite  ui 
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drogen  gas,  they  combined  with  snch  Tiolence,  as  to  pro**  arsenic  heated 
duce  the  phenomena  of  inflammation,  and  an  alloy  was  pro-"**^**^"*^*^ 
duced  of  the  same  kind  as  that  formed  by  means  of  this 
Toltaic  battery. 

As  tellurium  and  arsenic  both  combine  with  hidrogen, 
it  appeared  to  me  probable,  that,  by  the  action  of  alloys 
of  potassium  with  telluriam  aftid  arsenic  upon  ammonia, 
some  new  phenomena  would  be  obtained,  and  probably 
still  farther  proofs  of  the  decomposition  of  the  Tolatile 
alkali,  in  this  process  afforded;  and  this  I  found  was  actnally 
the  case. 

When  the  easily  fusible  alloy  of  tellurium  with  potassium,  Actkm'of  aiiojr 
in  small  quantity,  was  heated  in  ammonia,  the  surface  lost  its  ^*^"jj^"j^^'* 
metallic  splendour,  and  a  dark  brown  matter  was  formed,  ammonja. 
which  gave  ammonia  by  exposure  to  air;  and  the  elastic 
fluid,  which  was  generated  in  this  operation,  consisted  of 
four  sixths  nitrogen,  instead  of  being  pure  hidrogcn,  as  in  the 
case  of  the  action  of  potassium  alone. 

The  alloy  of  arsenic  and  potassium,  by  its  action  upon  Action  of  alloy 
ammonia,  likewise  produced  a  gas,  which  was  priucii)ally^j*^"^'J^ 
nitrogen,  so  that  if  it  be  said  that  the  metal,  and  not  the  ammonia. 
Tolatile  alkali,  is  decomposed  in  processes  of  this  kind,  it 
must  be  considered  in  some  cases  as  a  compound  of  nitrogen, 
and  in  others  a  compound  of  hidrogcn,  which  are  contra* 
dictory  assumptions. 

None  of  the  chemists,  who  have  speculated  upon  the  ima*  HlUrocenatloa 
glnary  hidrogenation  of  potash,  as  far  as  my  knowledge  ex- ^^  1'°^'**^ /»<»* 
tends,  haTC  brought  forward  any  arguments  of  analysis,  or  lysis  or  :>yathe> 
synthesis.  ^Thcir  reasonings  hare  been  founded,  either  upon ^ 

potash  and  white  oxide  of  ai^nic,  FourciDy,  Connais.  Cheni.  Tom.  oxide  of  anenie 

viii,  p.  1P7,  I  conceived  it  probable,  that  this  pyropliorus  was  a  *"*^  *ceuie  of 

volatile  alloy  of  potassium  and  arsenic.    But  from  a  repetition  of  ^ 

the  process  I  tind,  that,  though  potash  is  decomposed  in  this  ope* 

ration,  yet  th«  volatile  substance  is  not  an  alloy  of  potassium^ 

but  contains  charcoal  and  arsenic,  probably  with  hidrogen.    The 

gasses  not  absorbable  by  water,  given  oil  in  this  operation,  art  pe« 

€uliar.    Their  smell  is  intensely  fjetid.    They  are  inflammable,  and 

seem  to  contain  clurcoiU,  arsenic,  and  hidrogen:  whether  they  are 

mixtures  of  various  gasses^  or  a  sivj^le  compouodf  I  am  not  at  present 

able  to  decide. 
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diitant  analogitd,   or  opon   cxpcrbneiiU  iu  which  agcnU, 

'  which  thny  iliJ  nut  luspcct,  were  conurncd.     No  persoii, 

I  I  beticfc,  hu  allcmptol    to  shuw,  that,  when  potiusinm 

I  or  sodium  ii  burnt  ill  oiigcii  gits,  water  it  formed ;  or  ttut    , 

■  w&tcr  Ib  gcneriUcd,    when    poUssiuiu  iIc«ompotM  anjr   of    , 

W  the  acids  *  i  aiid  nci  one  lias  berti  able  (o  form  potuaigiDt 

L  by  cambining  hid[ogi;o  wrtb  potath.     1  stated  in  the  Bakc- 

H  rian  lecture  for  1807,  that,  when  potOMiiun  utd  sodium     , 

I  were  burnt  in  oxigcn  gas,    thf  purt  alkali)  were  fonoMl  in     I 

H  ft  state  of  extreme  drj-oess;  and  that  100  parts  of  potauium 

I  absorb  about  13  parts  of  o\lgen,  and   100  parts  of  Koda 

fi  about  34  pftTli.     Though,  iu  the  ciperincntt  from  which 

r  tiivn  deductions  were  made,  very  iniall  qnanlitirx  ouly  of 

I  tfat)    materials   were  rmphiycd,    yet  ilill,    from    fn.'^Dcnt 

I  Tepelitittus  of  the  prnitcii,  I  hoped  that  ihey  would  ap- 

I  pruach  to  accnracy  ;  and  I  am  happy  (o  And,  (hat  (his  tt 

I  the  case;  for  the  rrsnltn  differ  ii^ry  little  in  some  expert- 

r  Bients,    which  I  have  made,    npnn  considerable    porltoui 

of  potassium  aud  sodium,  procured  by  chemical  dccoinpo-    , 

■ilion.  i 

Ozlrnron-  When  potassium  li  burnt  in  (rays  of  platina,  in  osigaa 

snmeJ  propuc-    „,  t),2[  ),,g  )„^n  dried  by  ienitcd  noiash,  the  absorptioB  of    I 

tiontt  !■>  ihe       "   .         .      ,       ^  , ,      ,  T-     ,  .     ,   ,  -        f  ^L 

quantity  of        OUgen  is  about  ^g  of  a  t'uDK^ai  inch  Tor  CTcry  gram  of  the 

metal. 

PorompMitioR  "When,  In  October  IBCfT,  I  obtained  a  dark  coloured  combusti- 
•f  boncic  acid,  ble  substance  from  boracic  acid,  at  llie  negative  pole  in  Ihe  voliaic 
circuit,  1  concluded,  that  the  acid  was  probably  decomposed,  ac- 
cording to  lliG  common  lawofek'Ctrical  decomposition.  In  March 
1801  I  made  farther  e>periments  on  this  substance,  and  ascertained, 
that  it  produced  acid  mailer  by  combustion ;  and  I  announced  tbe 
decomposition  in  a  public  lecture  delivered  in  the  Royal  InsEituiion 
March  12.  Soon  afler  [  heated  a  small  quantity  of  potassium  in 
contact  with  dry  boracic  acid,  no  water  was  given  olT  in  the  ope- 
lation,  and  I  obtained  the  same  substance,  as  1  had  procured  by 
electricity.  Messrs  Gay<Lussac  and  'I'henard  liave  likewise  ope- 
rated upon  boracic  acid  by  potassium,  and  lliey  conclude,  thatthey 
have  decomposed  it;  but  this  does  not  follow  ffiHn  their  theory, 
unless  they  prove,  that  water  is  given  off  in  the  operation,  orcom- 
bined  with  the  borate  of  polash  ;  the  legitimate  conclusion  to  be 
drawn  from  the  processes,  on  thdr  hypothesis,  was,  that  they  had 
madehydrurctof  botacicwid. 

nctll 
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metal  consumed;  and  when  sodtum  is  burnt  m  a  similar 
manner,  about  a  cubical  inch  ia  taken  op  for  ever}'  grain*. 
The  alkalis  su  formed  arc  only  iinp>!rrcctly  Tiisible  at  a  red 
heat;  and  do  not,  like  the  easily  fusible  alkalis,  gWe  inJU 
calions  of  the  presence  of  moisture. 

Mr.  d'Arcet  has  shuwn  by  some  very  well  condacled  in.  Pniaih  and  soda 
qnirlcs,  that  potash  and  soda  t,  in  their  common  state,  con-*""'*'"  '""«'> 
tain  a  cunsidi^rable  proportion  of  waiter;   and  Air.  Berlhiil- 
lut  concludes,  that  100  parts  of  potash,  that  hare  been  kept  Puiuti  hmiu 
for  some  lime  in  fusion,  contain  13'89  parts  of  water,  which  *"""l"''i 
b  lost  when  the  alkali  enters  into  combination  with  muriatic  muiiaucacid. 
acid ;  and   the  same  sagacious  observer,  from   some  very 
minute  eKpcriments,  infiTS,  that  muriate  of  pnla<ih,  which 
has  been  ignited,  contains  in    100  parts  66-OS  potash  and 
i'S-34  muriatic  acid,    a  detcriaiaatiaa   which   differs  very 
little  from  that  of  Buchulz. 

To  determine  the  rrUtion   of  the  dryness  of  the  potash,  PataEsium  <-on. 
formed  from   potassium,  tn  that  which  has  been  considered  "''"' '"'" 
ai  freed  from  the  tvholc  or  (he  greatest  part  of  its  water,  in  ihcsurftceof 
muriate  of  potash,   I  made  several  experiments.     I  first  at- "'"""''^ »''''• 
tempted  to  convert  a  certain  quantity  of  potassium  into  potash, 
upon  the  surface  of  lifinid  muriatic  acid;  but  in  this  case  the 
heat  was  so  intense,  and  hidrogen  holding  potassium  in  solu- 
tion was  disengaged  with  so  niuch  rapidity,  that  there  was  a 
considerable  loss  of  alkali ;  yet  even  under  these  circum- 
stances I  obtained  from  10  parts  of  potassium  17-5  of  dry 
muriate  of  potash.     The  most  successful  and  the  onlymodo 
which  I  employed,  that  can  bu  entirely  depended  upon,  was  and  in  munaiir 
tJiat  of  converting  potassium  into  muriate  of  potash  in  mn-"'''E»>. 
riatic  acid  gas.     1  shall  give  the  results  of  two  experiments 
made  in  this  manner;  5  grains  of  potassium,  inserted  in  a 
tray  of  pUtina,  were  made  to  act  upon  19  cubical  inches  of 
muriatic  acid  gas,  that  had  been  exposed  to  muriate  of  lime; 
by  the  ajiplication  of  a  gentle  heat,  the  potossiuin  took  fire, 

•TheqiiaiitiliMof  gas  given  out  by  the  operation  of  water  ar* 
in  a  similar  r^lio.  See  page +3  of  the  last  Bakerian  lecture  [Jounial 
vo\.  xxiii,  p.  ^M},  3"d  page  330  of  tliis  paper. 

t  Annales  de  Chimie.  Nov.  IBOB,  page  175;  or  Journal  for  Sep- 
tember. 
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burnt  with  a  beautiful  rwl  lii;bt  *,  and  the  wbolc  mast  ap-  ' 
[WJirtKl  in  ijfticaus  fusion  ;  a  lilllc  muriate  uf  potxili,  in  Iho 
•tattt  of  a  white  powder,  siiblimeil  and  cullccted  in  the  tup 
of  tbc  reuvl  iu  which  the  cxiierlment  was  made.  N'rarly  14 
cubical  inches  of  muriatic  acid  ga^  were  absorbed,  and  aboat 
fi  ofhidrogcn  wvre  produced.  Tiii:  iocreaic  of  weight  of  the 
tray  wa«  about  4'6  grains ;  aiid  it  did  uot  lose  tuty  weight  b^ 
b«ing  ignited. 

The  second  61  prri men t  wntrunducted  with  atill  more  at- 
tention to  minutcRCM.  Sgrainiuf  potauituni  were  uniitloyctl} 
abute  23  cubical  inches  of  muriatic  acid  g*i  were  cutisumcd ; 
ttic  poliuuiinm  burnt  with  the  uinu  brilliant  phenomena  as  in 
tho  liul  eip^itiienl,  and  the  increiuc  nf  weight  of  the  tray 
we*  ii\  grains.  Tlio  inuriatr  of  polath  was  kc|>t  for  soma 
minutes  In  fusion  in  tbc  tray,  till  a  white  funic  bigaa  to  riM 
from  it,  but  it  did  not  lose  the  ^  of  n  grain  in  weight. 
After  tlie  muriate  of  potash  bad  Iki^ii  washed  out  of  the  trny, 
and  it  had  bvcii  cleaned  and  driul,  it  was  found  to  have  loil 
ftbout  a  third  of  a  grain,  which  was  plalinaiu  a  metallic  state, 
and  that  had  allowed  with  the  potassium,  where  it  was  ia 
contact  with  dietray,  during  thocomlmstion.  Titen  van  no 
appearance  of  any  inter  beinij  separated  in  (he  process,  A  ^ 
little  muriate  of  potash  sublimed  ;  this  was  washed  out  of  i 
the  retort,  uud  obuiiioil  by  cvapuratiuu:  iidid  out  equal  { 
of  a  grain. 
■.ilooi.  ^<**'  ifthedafafor  calculation  by  taken  from  this  last  et- 

periiucnt,  8  grains  of  potassium  will  combine  with  ]'4 
grains  uf  oxigcii,  to  form  9-4  grains  of  potash,  and  6-8 — 
1-4  =  5-^,  the  qnantity  of  muriatic  acid  combined  with  the 
polash  ;  which  would  give  in  the  lOU  parts  io  Tnuriatc  of 
potash,  35'0  of  arid,  and  f)t-4  of  ]JoUsh.  But  35-6  of 
muriatic  acid,  according  to  Mr.  Iterlhollct's  estimation, 
would  ilemand  7I-I  of  alkali,  in  the  state  of  dryness  in 
which  it  exists  in  muriate  of  potash;  and  7]'l— 64-4  = 
6-7  ;  so  that  tlif^  potash  taken  as  a  standard  by  Mr.  Ber- 
(hollct    contains  at  least  9  [>cr  cent  more  water,    than 

•  Asarelortexliaustedof  commonairwasm«J,  the  small  quan- 
lityof  residual  common  air  noy  liavu  been  connected  with  this  vivid- 
iicisof  combustion. 

1  ^      att 
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that  PvNting  In  fhc  potash  formed  by.  the  combustion 
of  poUssium  in  miirialic  acid  gas,  which  CDtrscqui-nlly 
may  with  much  more  propriety  be  regarded  ts  the  dry 
alUli*. 

Afcrthcscillnstriitiotis,  I  (rust  the  former  opinions,  which  Poush  i 
I  ventured  to  bring  forward,  concermtii;  thu  metals  of  the  o^^,""^ 
Sxed  alkalis,  nill  be  considered  as  accurate,  aiiil  thai  potus. 
eium  and  sodium  cau  with  no  more  propriety  be  cousidiTCd 
as  compoutidi,  than  any  of  the  common  melullic  cubntiwccs ; 
and  that  potash  and  soda,  as  formed  by  the  combustion  of 
the  metaJs,  are  pure  metallic  oxidci,  in  which  iiu  water  is 
known  to  exist. 

These  conclusions  must  be  considered  as  entirely  indepen. 
dent  of  hypolhvtieal  opinions,  uoncerning  the  existence  of 
IiidrogL-n  in  combustible  bodies,  as  a  common  principle  of 
iiillainmability,  and  of  intimalely  eomhincd  tenter,  as  an 
essential  con'tliliient  of  acids,  alkalis,  and  oxides.  This  part 
of  thuiuiiuiry  1  shaJI  reserve  for  the  conclusion  of  the  lecture, 
aud  1  shall  first  consider  the  nature  of  the  metal  of  ammonia, 
and  the  meUU  ur  the  earths. 

(Tu  be  continued.) 


Of  the  SpintUane:  and  some  other  f us sU  SuliKta/icef, 
Mr.  NosE-U 

ivlR.  NOSE  has  described  this  substance  in  his  mineralogy  S|>mi-lbnc 
of  the  mouolains  of  the  Rhine.     He  found  it  on  the  banks  "''""^  ''"""'• 
of  the  lake  of  Lar.ch,  near  Anilernach,     It  is  in  a  ruck 
composed  of  various  substances,    OS  oxide  of  iron,  quarli;, 
hornbtenJe,  mica,  and  some  other  substances,  to  which  he 
has  given  peculiar  names,  such  as, 

*  Consequently  Mr,  Berlhollct's  fused  poiash  must  contain  nearly  Watct  in 
33  per  cent  of  water.     From  my  own  objervalions  [  aro  inclined  lo  pit^h. 
believe,  that  potash  kept  for  some  lime  in  a  red  hrat  contjinslg  or 
17  per  ecM  ot  water,  talung  the  potash  rorined  bv  ilie  combudion  of 
potassium  as  the  dry  standard. 

-)- JoumaLdePhyfiujue,  vol.  Ixi.x,  p.  ItlO. 


t,  A  variety  of  tabular  feldspar,  which  lie  calls  tanii 

i,  Anollier  lubstaocc,  crjitullizcd  in  small  silkj- 
which  lie  calls  dctmin. 

The  ipinellaiic  has  a  broivnish  colour. 

Itt  form  appears  to  be  that  of  a  ticxaetlral  prism,    (er... 
uinated  by  trietlral  pyramids  widi  rlunnhoidal  faces.  J 

Mr.  Mose  hoHuvt'i-  imagines,  that  be  has  observed  a  great 
Diauj'  points  of  resemblance  between  it  and  the  balass  ruby, 
or  Kpinclle,  whence  lie  has  beeu  led  to  give  it  the  Dame  of 
ipliiollane. 

It  dues  not  rank  very  high  in  point  of  hardness,  but  if 
■afficicntl^  hard  lo  scratch  glass. 


III. 

Researchei  on  Acetic  Add,  ami  tome  Acftalei :  Bi/RicaAut 
CiiESETix,  E^i.  F.  n.  S.  M.  R.  I.  A.  ^x 

(Cuncludedfrom  p.  237.  J 

J.  O  ascertain  the  saturating  power  of  thl>  solutton  of 
potash  howcTcr.  1  □eutr^lized  with  it  muriatic  acid  diluted 
so  as  lo  be  of  (he  fipi-ciric  gravfly  of  1-0707.  Of  this 
10-000  parts  required  27448  of  solution  of  potash.  I  then 
precipitaled  an  eijiial  ijuiiiitiiy  of  the  same  acid  by  nitrate 
of  silrer,  and  1  ublaine<I  5'tJ50  uf  muriatt  of  silfcr,  which 
giri's  us  a  fixed  standard  for  the  solution  of  potash,  and 
renders  the  experitiients  capable  of  being  compared  together, 
nnj  »iih  ulhers.  The  ^pedlic  gravity  of  the  solution  of 
potash  was  1-078(5. 

Carbonate  of  poi.'i>h  thrown  into  a  fluid  containing  a 
spirituiius  liipior  Is  dlrideil  into  two  portions:  but  if  the 
tluid  contain  acetic  acid  also,  or,  I  beliuTe,  any  other  acid, 
that  fiirms  h  ith  thi!  potash  a  salt  soluble  in  spirit,  the  sepa- 
ration does  nut  take  place;  particularly  if  the  acid  con. 
tained  in  it  be  much  more  in  quantity  than  the  spirituous 
liquor.  For  this  rCHSon  I  have  been  forced  to  distil  th« 
fluid  products  of  acetates  of  silrer,  copper,  and  nickel, 
from  potash,  (ill  all  ilidr  acid  was  cxtrncted,  and 
thcin  afterward  for  the  spirituous  liquon    - 
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I  introduced  a  hundred  paria,  bjr  measure,  of  (holitiuid 
to  be  assayed  into  a  lube,  which  was  5  dec.  [19  0  inch.] 
long,  and  5  or  6  mil.  [0'4  of  an  inch]  in  dianii^lcr,  and 
cluscd  larh  end  by  a  small  cork-  I  put  in  carbonate  of 
potash  siiffident  to  render- the  sciiaralioii  complete,  and  in 
order  to  bring  the  e)iiriluous  liquor  to  the  jiart  of  the  tube, 
where  I  had  measurpd  (he  whole  of  the  liquid  before  I  put 
in  the  carbonate  of  polash,  I  let  out  a  portion  of  lh« 
liquid  below,  by  drawing  out  the  cork  from  the  buttum, 
so  as  (o  compensate  the  increase  of  bulk  ocL'asiotied  by  the 
addition  of  carbonate  of  polash.  Thus  I  avoided  the 
errourB,  that  any  inequality  in  the  bore  of  the  tube  would 
hare  occasioned. 

The  pyroacetic  spirit  thus  separated  is  not  at  its  greatest 
degree  of  dryness  :  but  it  is  in  a  sensibly  uniform  slate,  and 
may  be  subsequently  rectified  by  other  processes. 

In  a  similar  way  I  proceeded  with  all  the  liquid  mentioned 
in  this  paper. 

As  to  the  aeriform    products,  Uie  separalion  of  the  car-  At^iifarm  pr» 
bonif  acid  was  effected  in  the  solution  of  barytes  contained''''"^- 
in  the  first  phial.     I  ascertained  its  quantity  by  ctamining 
the  carbonate  of  barytes  formed  during  the  proi-tss.     The 
hidrof;en  gas  I  collected  in  Ihc  pneumatic  apparatus. 

I  will  not  assert,  that  there  is  ejiactly  the  game  precision  caicuhiioiB. 
with  regard  to  all  ihe  acetates  ;  but  tlie  variations  appeared 
tome  too  small,  to  be  noticed  in  re!!earches  of  this  kind. 
If  an  acclalc  of  ihc  same  melal  be  distilled  several  timea, 
we  tihall  find  slight  variations  from  one  experiment  to  an., 
other,  which  require  numerous  repetitions,  that  we  may 
lake  the  mean  of  as  many  operations  as  possible.  We 
should  also  take  every  care,  to  preserve  the  same  degree  of 
temperature  throughout  every  operation,  as  well  as  in  all 
that  are  undertaken  with  a  view  of  comparing  the  diQcrent 
acetates  with  each  other. 

These  variations  take  ulace  most  generally  in  Ihe  acetates 
that  yield  the  greatest  quantity  of  pyroacetic  spirit ;  and  U 
was  by  taking  Ihe  mean  terms  of  several  operations,  and 
particularly  attending  to  the  greatest  and  smallest  quantitlea 
of  each  substance  produced  in  distilling  all  these  salts,  that. 
I  determined  tht  proportions  and  order  ia  the  following  gc 
.  Beral  table. 
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Jn  this  (able  it  may  be  remarked,  that  the  specific  graTity  Anon 
f  the  product  of  the  dlslillation  of  acetate  cf  tllrer  it  but"';'"^''' 
^(■066^,  wblle  its  dcgiecoC  aclility  grentXy  exceeds  that  of  thu 
re<il;  yiit  it  dans  not  contain  any  scni^ible  portion  of  pjro. 
aci'fii^  spirit.  At  first  I  suspected,  that  thia  product  might 
contain  some  other  Tcgctabic  acid,  beside  the  acetic;  and  I 
had  not  to  choose  anioDg  a  f;rcat  number,  for  few  would 
haTc  misted  Ihe  heat  this  product  had  undergone  wilhnat 
being  decomposed  or  toUtillzcd.  I  saturali-d  a  portion 
with  poLish,  and  sought  in  rain  for  some  other  acid.  I 
chieDy  cipccled  lu  liiid  in  it  pvrotartaric  acid,  but 
it  did  not  form  the  least  precipitate  with  acetate  of 
load. 

This  fatt  may  be  explained  by  the  tendency  the  conccn> 
tratcd  acetic  acid  has  to  become  solid,  and  (ho  expansion  it 
ifould  undergo  a  little  before  the  instant  of  congelation,  ana- 
logous to  what  sir  Charles  Blagdcn  obscnred  in  water,  f 
CAposcd  to  the  same  (cmperalure  the  products  of  the  dis- 
tilled acetates  of  silver,  nickel,  and  copper,  and  that  from 
siher  crystallized  lirst.  It  was  likewise  the  last  liquefied  on 
raising  the  temperature  anew;  which  tends  slightly  (o  support 
the  explanation  I  have  given. 

With    iS  gram.    [233  gfs.]    of  the  liquid   product  of  Specific  n™»i»it  j 
the  distillation  of  the  acelaie  of  silver  I  mingled  water  hya"„„' 
gramme   at  a   time.      The  9]ierilic   gravity  wi>iit    on    in-ihi.'  a 
creasing,   till  tl^ree   grammes   of   water  had   been  added,"'  ' 
when    it  was    t-0733;    and     the    degree    of  iK    acidity, 
according  to  the  component   parts,  76-S9S0.     With  five' 
grammes   of    water  the  spec.    grar.   was   i'OCO'J.      From 
five   gramme!  to  ten   there  appeared   (o  me   some   slii>ht 
Tarialion;     but   beyond    that    proportion,    when   it   was 
1-0^97,    it  decreased   uniformly.     1    had    no  opportunity 
of  examining  this  series  of  mixtures  but  once,  hut  it  ap- 
pears to  favour  my  opinion.     It  must  be  confessed  how- 
ever, that  the  eQ'vct  is  very  great  to  be  produced  by  so 
Blight  3  cause. 

This  part  of  my  researches  however  I  have  not  eiamined  tt},M 
■uE&cienily  to  decide.     It  is  to  be  wished,  that  the  exact"*'''' 
ratios  between  the  specilic  giavily  and  acidity  of  a  liquor  t,o  « 
containing 
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cnntiining    acetic     acid,    without    aay   ollief 
■buuld  be  uctrtalned*. 
I  CrritattiMtinn       Wlial  I  hari;  juit  »aid  of  the   eongclali'in  nf  (he  Ifqmil  J 
iiieiitM     product  of  iho  (JUtilUtion  of  ncciato  of  siltrr  proves,  (hat  1 
Ihu  eryttalliution  of  acetic  acid  ii  no  wny  outing  tn  the  ] 
prcEetice  of  the  tpirituous  liqiior.     In  fact  how  can 
imagine,  that  a  fluid  congcalalile  only  at  a  Ti-ry  grrat  d(-j;rr« 
of  culd  can  increase  the  cryBlallizabUnrAS  of  annikpr  finii), 
which  crystalliics  much  more  readily  than  iisclf  ?    No  causo 
for  the  crystallization  of  tartaric,  o\a1ic,  or  any  olher  aad 
haseTtr  betn  sought  for,  but  its  piTtiliar  nature. 
L  Tnmt  and  The    puri-st   and   inaft   coitci-ntratiHl   acet!<:  acid    I    vrer 

I  ftf^ieo"!  frnm    gaw  was  that  I  obtained  from  tlie  acetate  of  silver  by  dis- 
I  tilladun. 

[  Acnueof  There  ieetn«  to  be  sime  anoraaly  in  the  products  of  the 

^*  dbtillalion  of  acetate  of  nukcl.     The  qowiiitj' of  carbon 

in  the  residuum  in  the  retort  is  Tcry  great,  and  there  is  jilit^ 
wise  a  ureal  dca)  carried  off  by  the  gas.     The  diflScuJiy  of 
abtaifiing  a  sulTiirient  quaniiiy  of  Ihii  metal  jireiented  me 
from  carrying  my  examinatiiin  farlhiT. 
tl'ilatpirit  I  csncicil  answer  tu   a  few  liundrt'dlhs  for  Ibc  quantity  of 

fill rn ill r  lie-  gpjrjtuous  litjuur  Contained  in  thi>  products  of  the  dittilla- 
nitk'l.  ioi  '  tton  of  iheacelBlcs  of  silver,  nickel,  and  copper,  on  ac- 
'"PP"'  cuunt  of  Ihe  small   iiiiaiitily   Ihey  roiiUin,  and  tlie   larger    ■ 

proportion  of  iheir  acclic  acid.  The  acetate  of  silver  ap- 
pears to  mc  tfi  riiiitain  none.  I  am  nut  so  cfrlain  uitii  re- 
gard to  that  of  nickel.  After  haiiiig  deprived  the  liquid 
product  of  the  acetate  of  copper  of  a  large  portion  of  its 
acid  by  disiilliug  it  with  carbonate  of  pulash,  I  separated 
about  0  17  of  s|>iii(uous  liquor  by  the  method  used  for  ibo 
other  liquid  products, 
aiidiran.  Thi^  acetad.'.  of  iron  is  one  of  those  tnosl   easily  decom- 

posed by  hoal.     Accordingly  it  yields  less  of  the  spirituous 
liquor,  and   mnre   acid,   in  the   product  of   its   distillation, 
than  Hc  have  reason  to  PX|iecl  from  iis  oilier  properties, 
Mnre  in  pr*-  Wilhoni  arrcigaling  to  the^e  results  more  confidence,  than 

porrion  fl.  iho  (f,p  nature  of  llic  research  allows  ihem  to  claim,  we  see,  that 
^Biljruitucible.  from  ihe  four  metals  reduced  to  the  melallic  state  during 

•  See  the  paper  by  Mr.  Mollerat,  Ann.  de  Cliim.,  vol.  Ixiiii,  p. 
83 ;  or  Journal,  vol.  xav,  p.  1 55. 
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the  operation  the  qiiaatily  of  pyroacetic  spirit  is  unjformljr 
grfatrr  in  prujiortion  as  the  metal  is  less  ca.<iily  rcduciblr. 
Zinc,  u  hicli  d()C9  not  alter  its  stale,  gives  still  more  :  and  in 
this  C3!ie  the  heat  is  necessarily  greiter,  before  the  acid 
qitlts  its  base.  Lastly  manganese,  whirh  is  not  in  ihe  aama 
siaie  before  and  after  the  process,  yields  more  of  the 
spirituous  liquor  than  zinc,  because  the  base  is  capable 
of  absorbing  about  0'46  of  oxigca,  and  with  this  the  acid 
furnishes  it. 

Some  preliminary  experimenls,    by  which  I  fotinil  (hat  Has  less  oxicoi 
arftir  acid  contMins  a  larger  proportion  of  oxigen  tlian  ihc'  ''"•'''"'^■"°» 
pyroacetic  spirit,  prore,  that  this  acid  furnishes  it  fur  llie 
snpt^roxidation  of  the  oiidc  of  manganese ;  and  that  by  this 
ncan  an  effect  is  produced,  which  in  other  circumslaocrs 
takci  place  nilhout  it. 

This  will  bi*  farther  demonstrated  by  the  di§tillation  of  Liq<r«lfrointlie 
earthy  and    alkaline  acetates.     I  distilled  the  acetates  of  m^,""*'"tt"°* 
potash  and  soda,  and  obtained  a  more  spiriluons  and  less  andletsactd 
acid  liquor,  than  any  of  those  furnifhed  by  the  metallic' 
acetates,     t  obtained  a  similar  result  by  the  dislillatioD  of 
acetate  of  Hmc;  but  rery  pure  and  dry  acetate  of  barytes,  From  iretat* 
prepared  with   acelic  acid  made  by  Mr.  Mollerat",   J'*^'''*'' °'^i,^"2I^/'"* 
me  a  liquid  of  the  spec.  grav.  of  0-S458,  which  did  not**"" 
redden  blue   vegetable  cotoura,  and  which,  being  treated 
with  carhtinate  of  potash  to  separate  rhc  pyroacetic  spirit, 
did  not  allow  the  separation  of  a  single  drop.     So  far  from 
this,  haTing  mixed  a  hundred  measures  of  it  with  a  hun- 
dred measures  of  water,  and  haring  afterward  added  car. 
bonate  of  potash  io  (he  usual  way,  more  than  a  hundred 
mea.sures  of  pyroacetic  spirit  separated.     The  uhole  of  the 
liqnid  therefore,  arising  from   the  distillation  of  acetate  of 
barytes,  was  pvroacelie  spirit  more  free  from  water  than 
that   from    which  carbonate  of    polajli   has  taken  all  the 
water  it  can.     Its  specific  gravity  was  greater  th.in  thai  of 
pure  pyroacetic  spirit,  because  it  cuntaincd  a  yellow  en. 
pyretimatic  oil. 

These  results  proTe,  that,  eateris  paribus,  the  produc- In  ihe  inver** 
tion  of  pyroacetic  spirit  follows  pretty  osaetly  the  inTerso^''?.'^  "J*. 

caiiipoiUioa. 

«  ConsequcDlly  obtained  from  the  distillation  of  wood.    C. 

ratio 
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ral!i>or  tlic  Tadlily  of  dFcomposttloD  by  a  hijii  tempcratni 
tod  that,  if  the  acetate  uf  inaiij(iiuc9i'  bo  an  t-xceplion 
tliH  law,  it  is  bacaitie  i(s  base  facilttatai  ibc  dcei>tii)iositioi 
•r  Ihu  acid  by  absarbing  axii;ea. 

No  doubt  there  are  other  circ  urns  tan  tci,  Ibat  iitflori 
the  rnitlh  uf  tbcsc  distillations;  but  the  dctcrminalioQ 
kucb  compHcati^d  causes  is  a  (jroblcm  uut  to  be  >ol«ctl  ta  tb» 
pretcot  Mat«  of  chcmislry. 

f  Pyruacclic  spirilis  pri^riiicty  the  same  Kubstaiict,  wbalcrer: 
be  tbc  hU  (hat  hai  senrd  fur  it*  formation. 

I'nisiic  acid  and  ammonia  buTc  been  classed  among  tb* 
proilucti  of  the  ditlillaiion  of  acctalcs.  I  hate  <tig^«(rd  the 
liquid  product  of  the  acvUtca  of  lead  and  of  putaih  u« 
tbc  led  oxide  of  mercury,  nnd  oh  the  black  oxide  of  iron 
iritfa  potash.  I  hate  treated  it  with  sulphate  of  iron,  and 
ky  oil  the  means  I  could  think  of;  but  1  could  not  fmij  any 
^utslc  acid,  any  more  thau  In  the  dry  residuum  in  the  rcluit. 
TboDgh  it  bcxtreiudy  dtflicull,  tu  detect  very  small  qnan- 
litiet  of  prussic  acid  in  any  substance  wbatrTicr,  1  do 
not  think  any  cxi&ts  in  the  liquid  product)  of  iliiitJtled 
acetate*. 

As  tu  fhc  ammonia  I  added  lime  and  potash  la  Iho  I>qui4 
product*  of  (cTcral  Acetates,   and  I  afterward  heM  near 

rs  tllcm  a  tubcwcHcd  with  muriatic  acid,  when  *ery  tisible 
Tapours  were  produced.  I  ciiuld  not  distinguish  the  am. 
monia  by  the  snicll.  i  hrkl  the  same  tube  moistened  with 
murLitic  acid  near  the  surface  of  a  little  common  alcohol, 
anil  observed  the  same  Tapours.  I  precipitated  by  a  solu. 
tiun  of  potash  a  sohitiun  of  ncrtate  of  copper,  and  added 
a  little  of  the  liquid  product  of  distilled  acetate  of  potaah. 
Dividing  it  into  two  portions,  into  one  I  put  a  single  drop 
of  ammonia,  and  none  into  the  other.  I  filtered  the  two 
separately,  and  then  passed  a  stream  of  sulphuretted  hiclro. 
gen  gas  through  each.  In  that  cuiitainiug  the  drop  of  am- 
monia, brown  Hocks  were  formed,  like  hidrosulphuret  of 
copper ;  but  in  the  other  I  could  distinguish  nothing. 
From  these  experiments  I  am  persuaded,  that  no  ammonia 
is  formed  [in  the  distillaliun  of  acetates;  and  that  the 
mistake  has  arisen  from  the  vapours,  which  muriatic  acid 

forms 
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iTias  vitli  llic  npirituai 
products. 

It  i-  of  little  iin|iorfancc  to  know  whether  prusaic  add  F"""^  p"!'»i" 

ammonia  be  ruiiUiniil  !□  tlie  pruilucts  of  acetates  form- »as?mpure'.' 
ed  by  an  im|iii  re  Bcctic  aijd  like  vinegar ;  for  the  extractive 
or  mucildginoHs  mailer  might  furnish  either,  wilhuiit  tha 
acKlii'  acid  cunlribiitin^  to  it.  Hut  as  tlii«  aciil  is  freqiicnl- 
ly  tlie  last  rtsull  of  the  destructive  dJstillalioD  of  Tegt-table 
KubaianccB,  it  is  essential  to  know,  xbetlier  it  coulaiu 
nitrogen. 

In  all  the  prodncbt  or  the  distillation  of  acetates,  bulHmviif«uloa 
parliciilurly  those  that  yield  most  pyroacetic  spirit,    ve 
find  a  broirn,  fulid  oil ;  but  1  hare  taken  no  notice  of  this 
In  the  table. 

I  endeiLTunred  to  modify  the  products  of  the  distillation  Acwaw  nf  lead 
cf  the  arctatc  nf  lead,  by  mixing  with  t(  other  substances, ^"|,'^|^"^,"''*' 
cither  oxidating,    or  disoxidnting.     The  acetate  of  lead 
ininRled  with  a  fourth  of  charcoal  yielded  J9.5  of  pyro- 
acetic  spirit  by  dictillatton  :    and  the  same  salt  mingled  with*"*!  *>>h  oxide 
a  fourth  of  black  oxide  of  manganese  yielded  but  34.  Their"'  nu-.e^cw. 
specific  graTities  were  O-9G06  and  0-9633;  and  their  ratio 
of  acidity  %-44b  and  2-052. 

The  acetate  of  lead  described  by  Thenai^d  yielded  5P  of 
pyroarctic  spirit ;  3'973  of  acidity  ;  and  the  spec.  graT.  of 
the  whole  liquid  product  was  0-9303. 

It  is  certain,  that  heat  atone  is  not  sufficient,  to  coiiTcrt  Heat  alnne 
acetic  acid  into  pyroacelic  spirit;  but  that  the  concurrence  "?"?l'""r-      i 

'^  '  vert  pyrotftftie    A 

of  other  circumstauccs  is  nt-cessary,  which  we  arc  not  yetadd  inio  pjia- 
able  to  ascertain.  Into  a  porcelain  tube,  at  a  strong  red """""P"**' 
beat,  I  passed  acetic  acid  of  the  spec.  grav.  1-0635,  and 
the  acidity  of  which  was  60'S24'  The  porcelain  tulM  was 
luted  to  a  tubulated  matrass,  and  in  the  tubulure  were 
placi^d  two  tubes.  One  of  Ihe^e,  bring  open  at  both  ends, 
adowed  me  to  drain  out  the  liquor,  that  condensi'd  in  the 
matrass,  by  means  of  a  lililc  pipe.  The  other,  which  waa 
curved,  reached  to  the  bottom  of  a  phial  containing  a  solua 
tion  of  barytes,  and  communicating  wilhapQCiinmtocheraical 
trough.  I  continued  the  process  eight  hours,  constantly 
returning  into  the  retort  the  liquid  that  cond;jnBrd  in  the 
{Datrais;  so  that  ullimatcly  each  paiticio  had  paiijcd  fire  or 
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iix  Ihnes  through  a  tube  heated  red  hot  for  the  space  of 
fix  inches.      Carbonic  acid  and  carbnretted  hidrogen  ga$ 
were  continually  cvolycd.     The  liquid  that  passed  into  the 
matrass  became  more  and  more  brown,  and  a  small  quan- 
tity of  coally  matter  was  left  in  the  retort.     The  weight  of 
the  acid  was  then  1'0443,  and  the  proportion  of  its  acidity 
was  only  33*65.     No  pyroacetic  spirit  was  formed.    Acetic 
acid  therefore  is  capable  of  supporting  a  great  heat,  with, 
out  being  totally  decomposed,  and  is  at  the  same  time  highly 
Tolatilc.     For  this  reason  it  is  almost  always  a  result  of 
the  dcstructi?e  distillation  of  Tcgetablc  and  animal  sub- 
stances. 
Heatdiminlshm      It  is  to  be  obsorred  that  the  acidity  of  the  acetic  acid, 
J^^j^^/^'J^^Jf  that  has  passed  through  a  red  hot  tube,  diminishes  much 
more  than  its  specific  gravity.     This  is  anafogous  to  what 
happens  in. the  result  of  distilled  acetate  of  nickel.     The 
cause  I  know  not.     I  could  not  find  any  oil  or  other  sub- 
stance in  these  liquids  ;  if  they  contain  any  other  acid  than 
the  acetic,  it  must  differ  from  this  in  a  very  few  properties, 
for  all  those  I  examined  agree  perfectly  with  those  of  acetic 
acid. 

If  carbon  be  introducnd  into  ihe  red  hot  porcelain  tube 
before  the  yapoiir  of  acetic  acid  is  passed  through  it.  nothing 
is  collected,  even  after  a  single  distillation,  but  water,  car- 
bonic acid,  and  carbu retted  hidrogen  gas. 

The  distillation  of  some  other  salts  formed  by  Tcgetable 
acids  leads  me  to  believe,  that  the  acetic  is  the  only  acid, 
the  salts  of  which  furnish  pyroacetic  spirit  by  distillation. 

I  have  distilled  tartrate  of  copper  and  lead,  and  acid 
tartrate  of  potash.  I  have  treated  the  products  in  the  same 
manner  as  I  did  those  of  the  acetates^  but  in  no  instance  did 
I  perceive  any  traces  of  the  pyroacetic  spirit. 

The  acid  oxalate  of  potash  also  afforded  me  none.  On 
comparing  all  the  products  of  the  distillation  of  the  tartrate 
and  oxalate  of  potash,  I  believe,  that  the  tartaric  acid  dif- 
fers from  the  oxalic  chiefly  by  containing  a  larger  propor- 
tion of  carbon. 

I  could  not  obtain  any  pyroacetic  spirit  from  the  distilla- 
tion of  citrate  of  potash. 
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As  the  pyroacctic  spirit  appi?Brs  to  be  a  constant  >nd  <^"">i™''-''i  ^iih  I 
iinirorni    sabstance,    whalcver   may   be    the  acelule  from 
which  it  is  dcriTcd,  I  hare  compiiri;il  it  with  otfitr  spirituous 
liquors,  in  which  the  icetic  acid  might  hare  had  some  iii. 
fiui^ci'. 

It  is  prolly  Rcncrilly  imagined,  that  what  h  contained  in  For 
Tiaegar  is  the  result  of  tlic  linous  fermeutation,  \(b!ch 
(luring  (he  distillation  becomes  clhcr  by  tho  at:iioH  of  the 
acetic  acid.  Mr.  Gehlen  rcry  1  a  Id  y  denied  ihe  direct  Torma. 
lion  of  an  acetic  ethi^r :  but  Mr.  Tkeiiard  has  since  formed  it, 
aa  other  chemists  had  done  before".  In  March  m03  I 
obtained  the  following  results,  and  I  hare  since  reritietl 
thera. 

1  mixed  together  ten  parts  of  alcohol,  of  the  specific  ExpoiBcu. 
gravity  of  0-S183,  and  ten  of  aceiic  acid  exempt  from  all 
ipirituous  liquor,  the  spec.  grar.  of  which  was  L*ti705,  and 
10  parts  of  which  were  iieutraliicd  by  a  quantity  of  base, 
«  hich  I  shall  represent  by  49'587.  The  specific  gravity  of 
(he  mixture  was  0-9450,  though  by  calculaliun  it  should 
bare  bcea  0-9591,  There  was  a  very  slight  eTolution  of 
caloric,  but  I  obserrcd  no  other  action,  even  at  the  ex. 
piratiun  of  eight  and  forty  hours.  I  afterward  distilled 
this  mixture  to  dryness.  The  product  had  loit  notliiug 
perceptible  of  its  weight,  but  its  spec.  grar.  had  becoma 
0'9373.  1  distilled  this  liquid  to  dryness  eight  times  over  in 
close  vessels ;  but  its  specific  graviiy  did  nut  alter  after  the 
first  distillation.  I  neutralized  1U  parts  of  this  ether,  which 
from  its  composition  was  eigiial  to  o  parts  of  the  acetic 
acid  employed  ;  and  it  took,  but  I4"274  of  base,  instead  uf 
94-79S,.  the  half  of  49-587.  Thus  on  distilling  together 
10  pans  each  of  such  alcohol  and  acetic  acid  as  arc  du. 
Kribcd  above,  ^f^,  or  nearly  tii  ot  ihc  acid  were  ex. 
peoded  in  the  cthcrilicatioH. 

To  procure  this  ether  free  from  acid,  I  saturated  it  withlTieMhctfrtfi 
dry  carbonate  of  potash  :  and  added  enough  of  ihift  salt  l«'"""  •'^''*- 
take  up  all  the  water.    Thus  I  Dbtoincd  7*40  parU  of  vtJisr 
of  the  specific  gravity  of  086^1.     By  adding  »  little  of 
this  tu  highly  concentrated  acetic  acid,  we  have  in  a  small  Ooncentnted 

*  For  ill  ^pontnncoijs  CvtimUoD  see  p,  IS7. 
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I  [  found  acetaio  of  potuli,  with  some  potatb   not  soUu  I 

\  ntrH.  I 

r  frreiMilcV"'*  '"'**  *"  equal  qnantity  of  pyroici-tic  spirit  of  tfaespe.  | 
iratirJinlha  cific  graviljr  of  0.R088  i  put  a  Rrrat  cImI  mote  caustic  j 
)iur«)h,  whirh  dissolved  ill  it  elowlji  antl  the  liquor  bccaoid  | 
of  a  *ory  bright  ydlow.  1  loft  it  ilitis  at  least  a  fortnight. 
The  ifho'a  of  the  jiotasb  v.a»  dinsiilvcii,  the  liijuur  was  ' 
grown  much  dfcpcr  coloured,  and  itx  «mrll  was  mor« 
I  frugranl,    though   nut  fuadamcntally   chait((ri).      On  difr. 

I  tilling  this  liquor,  it  canio  ujct  »ery  cloaT  and  colourlcM,    | 

I  Htlbthi!  fAOte  smell,  aad  all  ilx  other  cbarartrristict. 

r  f^^„  com-         **"  iircparing  Ihc  potash  in  Mr.  Ucrlhollel's  manner,  tho     ' 
I  inmtiTeeKpfri-alrohrinc  solution  bcrame  brnwnprin  proportiitn  to  Ita  being 
'  cunc«ntratc(I ;  and  ftf  Icngfli  patlion  wa^  funni.'d,    wbidi 

L  fluffed  UN  a  *(^ry  clear  and  co1uurlcs»  flaid,  bul  at  len^lh 

L  disappfHrcd.     TItu  lolutinn  uf  putasb  ia  pyroncrlii-  spirit 

V-  never  iokt  its  colour;  but,  on  di^illinEit  tn  dryncae,  a  bruMii 

B  nass  remained  in  the  roturt.    Thi^  lirown  mas*  I  dbsuUiMl  iu     , 

W  walfr,  and  a^ain  ri'ducod  to  drynesis.     It  was  brown  and 

B  abining.     Exposed    to  the  air  for  ci^ht  and  forty  hours     , 

B  in  a.  pUtina  capsule  it  did  uot  pn'crplibly  attract  moisture  ; 

'  lis  ta!>te  was  a  liltlu  Hpuitaccous  aiid  acrid ;  and  acids  liireiv 

duiivn  from  it  a  yellow  fiucciiK-nt  prrcipitale. 

i  disBulvcd  a  ficsd  quaiility  of  pnla^h,  in  the  lirfiior 
that  1  had  alrcaily  (re^li-d  n'ith  liiis  alkali,  and  di^tilli-d  it 
afrcslt  in  the  liianiier  d.?srribi;d.  Tfit;  plionomeiia  were 
prccisrly  the  same.  Tijtiait  appears,  that  the  potash  exerts 
i  ts  action  at  (hu  exjictice  of  flic  entire  substance  of  the 
pyroacclic  spirit,  and  not  uii  aiiyuil,  or  other  matter,  con- 
tained in  it. 
Jtdinn  of  acids  I  fried  the  aellon  of  snlphuric,  iiifric,  and  muriatic  acid 
*"'=^-  on  the  pyroarcfic  spiril,  to  learn  n  hether  it  were  capable,  like 

alcuhul,    of  fermiiig  ail  ether. 

PymiiTuiic spirit      Into  tuu  measures  of  the  spiiit,  of  the  specific  <;raTity  of 

wiih.ulphurk    o-8()86,   1  poured  one  of  moiieralely  concentrated  sulpliuric 

acid.     The  tnixtnre  lieateil  a  little.      It  became  briiwii  iiumc- 

dial<.'!y,  and   a  little  after  very  liUck    and  thick.     After 

leaving  It  thii's  for  a  fiirtniaht,   I  distilled  it.     Two  Buids 

parsed  ovi'i'.-  one  colourless,  and  heavier  :  the  other  yellow, 

ill  EMailer  quantity,  and  fluull:ig  uu  the  former.     They  had 

a  strong 
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K  Krong  smell  of  sulphurous  add.  A  large  qaantity  of 
coal  remained  in  the  retort.  The  Rrsc  mUture,  as  well 
M  the  residuum  of  the  dialilUtion,  was  blacker,  aod  the 
coal  more  abundant,  then  when  alcohol  is  treated  ia  the 

Two  measures  of  the  same  pyroacelic  spirit,  and  oncnitric  acid, 
measure  of  concentrated  nitric  acid,  assumed  a  very  bright 
Knd  line  yellow  colour,  like  a  solution  uf  gold,  but  grcv 
darker  in  the  course  of  a  fortnight.  I  afterward  distilled 
this  mixture.  At  the  botlom  of  tlic  liquor  was  formed  a 
drop  of  yellow  oil,  having  the  appearance  of  phosphorus 
melted  In  water.  Nitrous  gas  was  eTiilved,  and  this  drop 
disappeared.  A  liquid  passed  over,  that  had  a  ilrong 
■mell  of  nitric  acid.  This  product  I  saturated  with  potash, 
and  (he  spirituous  liquor  I  separated  by  distillation.  It  bad 
peculiar  characters,  which  the  smallncss  of  il»  quantity  did 
not  allow  mc  to  examine  minutely.  In  the  residuum  I  found 
nitrate  and  acetate  of  potash.  Oxalic  acid  may  be  obtained 
from  the  carbonaceous  matter,  that  remains  in  the  retort 
sftcr  the  first  distillation  of  pyroacetic  spirit  with  nitric 
acid. 

I  distilled  one  measure  of  pyroacetic  spirit  with  two  of '°"™'i'»<'^ 
fuming  muriatic  acid.  The  liquor  in  the  retort  became 
brown;  and,  as  it  passed  over,  it  wa<i  wholly  condensed  in 
the  receiver.  It  had  a  strong  smell  of  muriatic  acid,  and 
reddcnM  blue  regetable  colours.  I  reilifitillcd  it  from  car. 
boiiate  of  potash  :  when  it  acquired  a  strong  smell  of 
turpentine,  and  ■  sharp  and  oily  taste.  It  was  far  lest 
volatile  than  muriatic  ether.  Potash  discovered  no  mu. 
viatic  acid  in  it;  but  when  burned  on  a  solution  of  nitrate 
of  silver,  a  very  copious  precipitation  of  muriate  of  silrer 
was  produced. 

To  form  this  combination  in  a  more  adranfageous  inan> 
ner,  I  passed  a  stream  of  muriatic  acid  gas  through  pyro.  ind  murUU* 
acetic  spirit  for  a  considerable  time.  It  became  very  brown. '  *"*■ 
I  distilled  it  from  carbonate  of  potash,  and  two  fluids  passed 
over;  one  perfectly  clear  and  colourless;  the  other  lighter, 
with  a  tinge  of  yellow.  The  smell  of  the  latter  resembled 
that  of  pyroacetic  spirit,  but  it  was  more  fragrant.  It  had 
%  hntter  and  mure  oily  taste.     It  mixes  but  in  very  small 
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qunntltj'  w!(h  pytoacetic  ipirit.     It  rrqiiircs  dbtint  foriy 
|iur(s  of    Huter  tu   cIIssiiItc   it,      Tl   shuirs   no  mark    of 
aciility.    atttl  no  test   discorcrs   the  presence  of  muriiilic 
arid  in  it;  }ct,   by  burning  it  on  a  »ulution  of  nitratv  of 
lilvcr,   a  ti-rj  copiuus  prccipiutc  of  muriate   of  silier  b 
formprf. 
Th«ipmi  (om-      Alcohol,  pyroacclic  spirit,  aud  oil  of  (tirpentjnc,  hafe 
mhol  imd pi™- *''°  pf opcly  of  furniiiig  coinbinalluii«  with  nmriatic  actcl,  but 
tUoll.  oich  gitrs  ar^utt  uf  a  dilTureiit nature.     That  of  thcpyro. 

acetic  spirit  with  ihis  add  U  ndlhcr  an  ether,  nur  asubstance 
rMcmbltn;;  camphor. 
I-  It  •  Himi-re  ni  lint  am  wc  lu  coniiider  the  pyroacetic  spirit  as  a  simple 
rompouiid  pro-  „gg(^^,[a  pruiliict,  with  respect  to  its  immwiiato  comporf. 
dun,  29  common  alcuhol  is  for  instance  ?  or  aia  corabinatioa 
of  &  Tcgrtahlu  substance  with  some  other  matter,  as  cer. 
tain  cthurk,  or  a  solution  of  oil  iii  ardent  spirit?  IX<* 
ttructlTG  distillation  cannot  gifc  us  certainty  on  (his  bead  ; 
since  from  a  mixture  of  all  the  subslanees  of  the  vegetable 
kingdom  nc  ultimately  derire  the  same  proiluets  in  this 
way.  X  hiire  niailc  a  gri^at  many  experiments,  id 
orrfer  to  resol*i;  it  into  other  immediate  principles  ; 
bat  liltherto  it  hat  appcsre4  to  mo  simple,  in  the  sense 
commonly  giYcn  to  this  word  with  regard  to  the  »cgctabta 
kingdom. 
Fatihfr  eia-  The  smcll  of  bitter  almonds,  which,  in  combinatron  with 

muijiioii  tur      others,  charaetcriscs  this  Kubslance,  led  me  to  suspect  ioitths 
presence  of  pnissic  acid  ;  but  as  analysis  failed  to  detect  it, 
I  had  recourse  to  synthetical  means. 
Piusiic  acii!  I  passed  a  stream  of  prussic  acid  gas  into  alcohol,  till  it 

ikoM-^*"''  was  supersaturated,  and  then  distilled  the  mixture.  It  re. 
taincd  a  strong  smell  of  prussic  acid.  A  second  lime  1  dis. 
tilled  it  from  carbonate  of  potash.  The  smell  iras  nearly  the 
same.  I  added  carbonate  of  polush  with  bbck  oxide  uf 
iron,  and,  at  the  expiration  of  a  few  diys,  distilled  again. 
Thesindlof  priissir  acid  was  a  little  diminished.  1  then 
dissolved  caustic  potash  in  it,  and  distilled  again.  The 
smell  uf  ttio  liquor  condensed  in  the  receiver  was  still 
that  of  prussic  add,  but  somewhat  modified,  and  parti- 
cipated a  little   in  that  of  animal  matter.     The  taste  was 

twet-t,  but  pungent.     Its  specific  gravity  was  0  82^8 

Its 
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Its   properties  diSered  from    those  of  pyroacctic  spirit; 
and    cooTinced   tac,   that    prusiic  acid  combines  wUb  al- 

The  pyroacctic  spirit  has  tome  propertips,  that  dUtln- Pymcetic  (pint 
guishit  from-alcuhol,  ether«,  and  lolatile  oils  ;  and  others  |^^^j  eihori. 
common  to  it  and  these  substances.     It  canuol  be  classed  ind  esseatial 
absolutely  with  either,  though  it  is  in  some  respects  related  "''*' 
to  each. 

From  the  action  nf  potash  and  acids,  it  wutild  seem,  that  a  Contains  mote 
larger  proportion  of  carbon  in  its  ultimate  composition  dis-  "u^"     *" 
linguishci  it  chiefly  from  alcohol. 

A  complete  analysis  of  this  substance  is  wauling,  to  make 
us  belter  acqiminted  with  it.  This  I  am  proceeding  to 
attempt,    in  order  to   complete   the  series  of  researches, 


vhich.l  proposed  to  i 
naturi 


lysclf  for  ascertaining  its  ioUmate 


On  railing  Graii  Seedi,  and  preparing  Meadow  Landt 
by  Mr,  WiLLi**i  Salisburt,  oJ  the  Botanic  Gardcnij 
Bromplun  aiidSkanc  Street  ". 

SIR, 

I  OBSERVE  in  a  list  of  premiums  offered  by  the  Society  Gf"'»  "f^ 
of  Arts,  kc,  which  fell  into  my  hand i,  that  the  subject  sij^r^ie  ^i 
of  select  grass  seeds  has  engaged  their  attention.     I  hare,  «^"'- 
tliernfore,  taken  the  liberty  of  sending  herewith  a  sample 
of  festuca  pratensis,  or  meadow  fescue  grass,  which  has 
been  grown  under  my  directions ;  it  is  a  sample  of  upwards 
of  twenty  quarters,  the  produce  of  Iwelre  acres  uf  land, 
irhich  hare  now  been  under  that  erop  for  the  three  last 
years. 

As  the  cultitation  of  grasses,  in  general,  has  engaged  my  The  poa  m 
attention  \My  particularly  for  the  last  twenty  years,  I  hare  ^jjjj^|,°j 

*  Trans,  of  the  Society  of  Arts,  vol.  xxvii,  p.  67.    The  silver 
■icdal  was  voted  to  Mr.  Salisbury  for  thii  commuui«atioa. 
,  A  a  3  bad 
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hitd  an  npportunityof  otMcr*iiig  more  Bt(enti»ely  Ihe  scteraf 

qnalilics,  and  must  bvg  tcave  to  obF;erfe,  that  the  opinion 

formrd  by  Mr.  Curlis  and  othprn  of  the  two  species  of  poa 

h><«  bci^n  priiTcd  to  be  erroneoux  in  sereral  respects;  and 

vhich  it  will  be  highly  proper  hereafter  to  notice,  as  I  hara 

fuund,  after  numerous  experiments,  that  neither  of  them  ii 

likely  erer  to  be  brought  into  general  cultiralion,  for  se*r. 

ral  reasons  which  I  hate  fully  ascertained  fruin  facts.     If 

the  mode  I  hafe  practised  of  managing  the  Jeicuty  foxtail, 

-  ud  other   grasses,    whether  with  the  liew  of  produdni: 

^  Ked,  or  the  b«>il  mode  of  using  them  in  forming  pasture  and 

'  Sicadow-land,  be  deserring  the  notice  of  the  Society,  1  shall 

be  happy  at  a  future  period  to  send  it  to  you. 

UMdawa  nf  I  bej;  leave  to  mention,  that  there  arc  several  meadows  at 

J««J|^^1*""-Roehamplon,  the  property  of  the  late   Benjamin    Gold. 

tomM.  smtd  Esq.,  which  hare  been  made  at  difierenl  limes  under 

m^,  my  mnnagement  with  the  gra^s  seed  I  had  preiiously  raised, 

^B  and  which  will  challenge  anj' other  gras.s  land  in  similar  situa- 

^1  tions  in  the  kingdom.   The  (iirf  and  pasturage  of  them  were 

^H  formed  in  ]fss  time  by  far  than  is  to  be  done  bj  the  usual 

^H  (lodei  practiced. 

^^^  I  am,  most  respectfully.  Sir, 

Your  rery  bumble  servant, 

WILLIAM  SALISBURY. 

Certificates  were  received,  dated  iVlarch  fi,  1809,  from 
William  LlndereJI,  Richard  Hook,  and  Thomas  Hook, 
staling,  that  in  ihe  year  1S0B  there  was  grown  upon  Lee. 
place  farm,  near  God  stone,  in  Surry,  in  the  occupation  of 
Mr.  Pennington,  one  hundred  and  sijtly.fire  bushels  of  mea. 
dow  fescue  gra^it  seed,  which  was  produced  from  about 
twelve  acres  of  land,  and  that  it  was  free  from  mixture  of 
other  grasses  or  weeds,  and  that  they  assisted  in  harresiiof 
and  threshing  (he  whol*. 


^ 
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Obien:<Uiaii',  in  Addition  to  the  preceding  Slulement;  on 
the  Method  of  lading  doien  I'aiture  and  Meadua  Lunil, 
aith  an  Account  of  ioiiie  Putturei  made  xctth  the  Fettitia 


PraUnsis,  Lin.,  or  MeadouT 
Aj -tff.  William  SALiiouuv, 

Deaa  Sir, 


uc~Graii,  and  Gw 


:spectedf»Tg™Jtini 


It  is  now  ne«rlj  thirty  years  since  mj 
frirnd  and  partner,  Mr.  Curtis,  wrutc 
on  scTcral  of  our  native  grasses,  belter  adapted  to  the  pur. 
(loses  of  pasture  than  ray.grass,  the  only  specie*  of  theta 
TariuuR  tribes  that  was  then,  or  CTcn  nuw,  generally  uicd 
for  the  purpose;  yet  It  is  acknowledged,  liy  all  persont 
conTrrsant  on  this  subject,  that  it  is  iitferiur  lo  many 
others,  both  in  produce  and  iiulrimcnl,  and  also  that  it 
remains  in  the  ground  but  a  short  lime,  a  fact  which  at. 
taches  abo  to  all  the  cloTort,  and  is  to  be  lamcatcd  by  th« 
grazier. 

I   hare    been   often    more  morlilied   than  surprised   to  Othen  n 
find,  that,  after  so  much  has  been  writlcn  ou  this  interest. ''"^     ^^ 
ing  subject,  and  when  other  grass  seeds  maybe  obtained,  t'Tr'uieuui 
almost  every  jicraon  is   of  opinion,  that  they  cannot   be'""""' 
cultiiated    to    advantage.      1   am    ready'  to    admit    much 
truth  in  this,  when  they  are  sown  according  to  the  com- 
mon system  in  practice,  which  I  have  frequently  convinced 
mytelf  auJ  othtTs  to   b«  erroneous,  and  that  it  prevent* 
rhese  useful  plants  from  succeeding  after  the  seeds   have 
been  sown. 

It  will  veadily  be  supposed,  tl>at  I  allude  to  the  mode  of  in  laying 
laying  down  land  tu  grasj  undera  crop  of  spring  cum  ;  and  I     j"  '" 
am  fully  sensible,  that  many  persons  will  say,  that  it  would ^i^ring  i.-u 
bo  madness  to  saeri5ec  the  benefit  of  a  crop  of  barley  or  oats, 
«  here  the  land  is  iu  fine  order,  and  while  we  can  have  a  crop 
of  grass  under  it. 

To  this  1  reply,  that  there  is  nu  land  whatever,  when 
left  for  a  few  months  ill  a  state  of  rest,  but  will  pruduce 
nalurally  some  kind  of  herbage,  good  and  bad;  and  thus 
we  find  lUu  industry  of  mau  excited,   aud  the  application  of 
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I'Advinuir''  of 
litka  om  crop 
|*V*er  biLuKSil. 


the  hae  and  tlie  wewlcr  continually  among  all  onr  cnqtf, 
thii  being  es«enlia1  (o  iMt  wrlfarir.  I  cannot  help,  there- 
fore, obscTJivg,  how  cxtremclj'  absurd  it  is  to  cDdeaTonr  to 
form  clean  and  guod  pasturage  under  a  crup,  thai  gires  as 
much  proteclioii  to  cyery  no\\out  weed  a*  to  the  jroung 
grais  itself".  Weeds  are  of  two  descriptions,  and  each 
require  a  very  dilfercnt  mode  of  extermination.  Tbui  if  an. 
nual,  as  the  charlock  and  poppy,  they  will  flower  among 
the  corn,  nml  the  seeds  will  ripen  and  drop  before  harrect, 
and  be  ready  to  vegetate  as  soon  as  the  corn  is  remored  j 
and  if  perviinial,  as  thistles,  dock«,  couch-grass,  and  a 
lon^  tribe  of  others  in  this  way,  well  known  to  the  farmer, 
Ihcy  wUI  be  found  to  take  such  linn  possession  of  the  ground, 
thai  (hey  will  not  bo  got  riil  of  without  great  trouble  and 
expense- 

Although  the  crop  of  corn  thus  obtained  is  Talnable,  yet, 
when  a  good  and  pcrntancnt  meadow  is  wanted,  and  when 
all  the  strength  of  the  land  is  required  to  nurture  the  young 
frrm  thus  rubbed  and  iujtmd,  the  proprietor  is  aftcfl  at 
considerable  expeiDin  the  second  year  for  manure ;  which, 
taking  into  cuniideriiUon  the  tronble  and  disadvantage  at- 
tending it,  mure  than  counter  balances  the  profit  of  (he  corn 
crop. 

To  accomplish  fully  the  formation  of  permanent  meadowi 
three  things  are  necessary,  namely,  to  clean  the  land,  to 
procure  good  and  perfect  seeds  adapted  to  (he  nature  of  the 
soil,  and  to  keep  the  crop  clean  by  eradicating  all  the  weeds, 
till  the  grases  haTe  grown  sufficienlly  to  pre*ent  the  intro- 
duction of  oibcr  plants.  The  first  of  these  matters  is  known 
to  every  guod  farmer, — (^e  second  may  be  obtained, — and 
the  third  may  be  accomplished  by  practising  the  modes  in 

*  I  do  not  wish  it  (o  be  understood,  (hat  I  allude  to  the  system, 
practised  in  Surry  .ind  other  counties,  of  sowing  clover  and  tve- 
grai!<s  under  barley,  when  it  is  inteniletlimty  for  as«asonor  two,  in 
order  to  change  the  course  of  crop,  and  to  be  returned  again  lo 
arable  crops  as  soon  t>  tlie  clover  U  exhautiled,  or,  what  is  more 
freiiuently  the  case,  overpowered  with  the  weeds  that  have  been 
nurtun-d  with  it;  this  is  totally  diflcretil,  and  is  not  intended  for  a 
permanent  crop. 

which 


which  I  have  Euccecilfd  at  a  small  comparaliTc  ci;[)cnse  and 
trniible^  and  which  is  iustanccd  ia  a  meadow  immediately 
frunting  Bromplun  CrcBcrnt,  the  property  oT  Angus  Mar. 
(loiiald  EfH].,  which  Und  was  rery  greatly  encumberni 
.  with  nuxious  weeds  of  all  kinds,  but,  by  the  following 
plan,  the  grasses  were  encouraged  to  grow  up  to  the  exclu- 
sion of  all  other  plants,  and,  though  it  has  been  laid  down 
iix  years,  the  pasturage  is  nuw  at  least  equal  to  any  in  tho 

GrassiGcds  maybe  sown  with  equal  advantage  both  in  M^thwl of  Ur- 
ipring  and  autumn  ;  the  land  abore-menlioned  was  sown  in  ,'"<  oo^a  U'ln 
the  latter  end  of  August,  and  the  seed  made  use  of  was  one 
bushel  of  meadow  fescue,  and  one  of  meadow-foxtail  grafs, 
with  a  mixture  of  fifteen  [louods  of  white  clover  and  treroil ; 
the  land  was  prerio  us  I  y  cleaned  as  far  as  possible  with  the 
plough  and  harrows,  and  the  seeds  sown  end  covered  in  ihL- 
usual  way.  In  the  month  of  Oclub^r  following,  a  prod] . 
gioua  crop  n(  annual  weeds  of  many  kinds  had  grown  up, 
were  in  bloom,  and  covered  t  lie  ground  and  the  sown  grasses; 
the  whole  was  then  mowed  and  carried  olf  tho  land,  and  by 
this  management  all  the  annual  weeds  were  at  once  destroy, 
ed,  as  they  will  not  spring  again  if  cut  down  when  ia  bloom. 
Thus  while  the  stalks  and  roots  of  (he  annual  wc«d9  wero 
decaying,  the  sown  grasses  were  getting  strength  during  the 
fine  weather  ;  and  what  few  perennial  weeds  were  amongst 
them  were  pulled  up  by  band  in  their  young  stale.  The 
whole  land  wax  repeatedly  rolled  to  prevent  the  worms  and 
I  '-'frost  from  throwing  the  plants  out  of  the  ground;  and  in 
b^  the  following  flpriui;  it  was  grated  till  the  latter  end  of  March, 
■  when  it  was  left  fur  hay,  and  has  ever  since  continued  a 
gnod  firld  of  grass. 

The  meadows  at  Roehampton,  belonging  to  the  late  B.  Gnntpnk 
Goldsmid,  iisq.,werc  laid  down  with  two  bushels  of  meadow  ™""  ■"  Ui« 
fEsme-grass,  and  fifteen  )iounds  of  mixed  clorer,  and  sown  ' 

in  the  spring  alnn^  wilh  one  peek  and  a  half  of  barley,  tn. 
tended  as  a  sha''c  lb  the  young  fjraKCs  ;  ibc  crop  was  thus 
■ufferid  Id  grow  till  tho  liiter  end  of  June,  and  then  the 
corn,  with  the  weeds,  were  mowed  and  carried  ofT  the  land; 
the  ground  wan  then  rolled,  and  at  the  end  of  July  the 
Sraitet 
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grasses  were  to  much  grown  as  to  admit  good  graziog  for 
BhcFp,  which  were  kppt  thereon  for  seTcrsl  w«iekfi.  It 
should  be  obaerTed,  thdt  the  corn  is  (o  be  nowMl  while  la 
bloom,  and  when  there isan  appearanceof,  or  immediatdf 
after  ruii),  which  will  be  an  advaatsge  to  the  grauci,  an4 
ofi-3s[ oil  them  to  thrive  gr»I1y. 
•nd  ■ututon.  I  sowed  some  fields  for  the  same  gentleman  in  antuma 

in    tfau   same  way,    and    found  them    tu  succeed  eqnallf 
well. 
A  hJiHirr  of  I  inii^nded  to  havemaile  someremarks  on  s«ii>e  properties, 

■trrkiiliurgprc- ^^'*^'>  '<'''  escaped  Mr.  Curtis's  notice  in  faia  obscrrations, 
f^t-  And  which  do  not  add  to  the  celebrity  of  oH  tlie  grasses  ha 

has  mentioned;  but  as  I  have  partly  prepared  a  short  bis. 
,  tory  of  the  nature  of  all  onr  plants  used  in  agricittture,  bo 

far  as  relates  ta  their  properties  in  a  wild  State,   and  tfas 
effect  of  nilllfalion  upon  them,  I  shall,    for  the  preientf 
defer  any  fartjief  rfmarks  iheruun. 
1  remain,  dear  Sir, 

Your  TCty  obedient  serTant, 

WILLIAM  SALISBURY. 


V. 

On  a  Method  of  examining  the  Dirisiom  of  astronomical 
Jnslrumenls.  By  the  Rev.  Wiliiam  Lax,  A.  M.  F.  R.  S. 
LoWNQES's  iVo/ewor  0/  Astronomy  in  the  Univeni/y  ej 
Cambriitge.  in  a  Letter  to  the  Rev.  Dr.  Maskely.ne, 
JP.  R.  S.  Astronomer  Roj/al  *. 

J>£AR  Sir, 

St.  /66s,  Aug.  37,  1808. 

tot  I  AM  persuaded  that  yon  must  feel,  in  copimon  n'lth  my. 
le  ilie  ^*^'^)  ^""  unpleasant  it  is  to  make  os«  of  an  instrameot  in 
ii  in  astronomical  observations  requiring  extreme  arcoracy,  the 
''  exactness  of  which  you  have  no  adequate  means  u£  ascer. 
taiuing,  but  are  obliged  tu  depend  fur  it  in  a  great  mea. 

•  Philos.  Transact  for  1808,  p.  333, 
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nr«  npon  the-  abilities  ajicl  inlegritj-  of  (he  aitUt.     It  is  in 

vain  that  we  obterre  v  >•  j  lo  much  iiicetj',  and  r«ad  wfl*  witli 

■o  tnnch  predeion,  if  wo  arc  still  unctirtain,  H-belhur  theru 

may  Dot    be  an  errour  in   the  iu^trumeat  iisdf  uf  much 

greater  magnTlode,  than  those  which  we  are  ciideavouriDg 

to  pri'*unl ;   alid  That  our  bctt  inslrunicnis  must  be  liable  to 

•uch  erroiiTS,  no  person  can  possibly  iloubl,  who  has  {wiil 

due  altcniiou  to  the  suurcca  whence  they  may  arise.      1  ^' 

hare  eHliinaied,  aa  accurately  as   1    could,  tho  amount  to  „ 

vbich  they  may  accumuialu  in  Bird'ii  method  of  dividiiig  by  |"^  ">°"  'h*" 

continual biiectiuni  ;  and  harutatis&cd  mysidf,  that  theyariCpg^ 

Inach  more  cunsiderabli^,  than  is  giuierally  ai)pri;hended: 

but  as  I  cannot  obtain  »uch  precise  iufiirmaiion  as  I  could 

wish,  respcciiug  the  exacini^sii  Mith  which  a  bisection  can  be 

perfonnt'd,  or  a  length  lakun  from  Iha  scale  of  equal  parts 

and  laid  upon  lUu  instrumeut,  I  will  not  trouble  you  with 

the  deduction  which  1  haf  e  made.      It  is  understood  indeed, 

that  Bird'a  method  is  now  generally  laid  aside,  and  that  each 

artiit  employs  one,    which  he  consider!)  iu  many  reapecll  as 

peculiar  lo  bimself;   but  i  presumed,   that  there  would  still  Othrr  meihodi 

besuchacoiineclion  betwixt  Bird's  method  and  those  which  iia^J"^jj^^J™"* 

have  been  substituled  In  its  stead,  as  to  render  ihem  in  some  >>>"•:. 

degree  liable  to  the  aame  crrours  to  which  it  was  subject; 

and  the  report*  which  1  ha?e  uniformly  receiicd  from  per. 

aons,  who  have  had  an  opportunity  of  examining  some  of 

the  modern  iustruments,  have  fully  confinccd  rae,  that  mjr 

opinion  was  just.     But  whatever  may  be  the  nature  of  Iho 

method),  which  arenow  in  use,'or  whaterer  ihciradtantaget 

over  Uird's,  I  nevtrr  could  persuade  myself,  that  it  would  be 

safe  tu  trust  lo  an  instrument,  without  a  pri^rioui  cxaniina. 

ti^ti.     To  discover  the  means  of  accumplisbiog  this  object. 

is  what  I  hare  for  some  lima  been  anxious  lo  elfect,  and 

though  I  fear  my  cndoavuurs  have  not  been  >ery  successful, 

I  will  nererlheless  taLe  the  tiburly  of  prcaeuliog  you  with 

the  result. 

You  are  aware,  I  bcliere,  that  [  use  a  circular  Inttru-  Altitadtind 
ment  for  observing  both  iu  altilndc  aiitla/imulh,  *'"'cl' was"'"Jt'fcrt* 
made  for  me  by  Mr.  Gary  in  the  Strand;  lliat  the  radius  of  ndia*. 
bolb  the  aliixide  and  the  aaiinulh  circle  is  one  foot,  and  that 
•ach  is  ilividcv!  tulo  parts  cuuuiniug  ten  uiuules.     The  cun- 
struclioii 
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itructiun  Af  lliii  Instrument  doe*  imldlfTi-r  mftteri&ll)'  fron 
that  of  other  similar  initramcmts,  vtti)  which  jaa  are  wM 
acquainted,  and  I  ohall  not  tlierciforo  waste  yonr  time  bj 
tppiniDifor  giving  you  a  particular  dcscriptioa  of  it.  For  the  pmrp<M» 
^TiXini"*  '  of  etamioing  thcdirisiuns  apoti  the  two  circles,  I  procured 
an  apparatus  to  be  prepared  by  Mr.  Cary,  which  will  b» 
T«ry  easily  eiplained.  To  the  face  of  the  rim  which  si 
ronndi  the  Keimulh  cirrli^,  and  with  its  left  end  close  to  i 
grand  which  ^npports  tbn  micrnmctnr  on  the  east  side, 
arc  of  brass,  concentric  with  the  circle  it3clf,  and  a  litlla 
more  than  DO'  in  length,  an  Inch  in  brosdtb,  and  one  eighth 
of  an  Inch  iii  thlcknosD,  ts  firmly  fixed  by  icrews,  so  as  19 
hare  the  plane  paraHul  to  the  plane  of  the  cirde,  and  a 
tnial)  portion  of  iti  lower  surface  restttrg  opon  the  extrema 
part  of  the  riip.  Tliu  screw*  pMS  through  a  brass  arc, 
which  i«  failenfd  to  thi«  at  ri^ht  angtes,  and  lies  with  i 
broad  Ride  against  the  face  of  the  rim.  Upon  the  first 
mentioned  arc,  a  strong  upright  pir-ce  nf  brass,  about  sii 
inrhcs  in  length,  is  made  to  slide,  the  lower  part  of  it  e 
braring  the  arc  as  a  grooiT,  and  hafiog  a  elamptng  screw 
undrrueath,  for  the  purpose  of  fixing  it  firmly  to  the  ar 
any  point  rcqnircd.  To  the  top  of  the  npright  piece  of 
brass  is  attached  a  Aitcroscope,  with  anoTable  wirein  its 
focus,  pointing  down  ta  the  di*isi(m  upon  the  circle,  sot 
dirpclly,  howcrer,  but  with  an  incliitaiion  to  thu  left  of 
about  30".  This  inclination  is  giren  to  if,  in  order  to  make 
it  point  to  the  same  division  npon  the  circle,  which  is  im. 
metliafely  upder  the  mirrometer  itself,  when  it  has  been 
moTcd  up  as  near  to  the  micrometer,  as  it  is  capable  of  ap. 
preaching.  The  microscope  has  attached  to  it  a  small  gra. 
dilated  circle  of  hras5,  and  nn  index,  by  which  the  seconds, 
and  pails  of  a  second,  moTcd  over  by  the  vire,  are  deter, 
mined. 

To  the  vertical  circle  there  is  likewise  an  arc  applied,  of 
the  same  length  and  breadth  as  flic  former,  but  somewhat 
thicker,  and  of  a  radius  exceeding  that  of  the  circle  by  about 
two  inches.  This  greater  thickness  is  giren  to  it,  on  arcount 
of  its  being  supported  in  a  manner  which  renders  additional 
'  strength  necessary.  It  is  fixed  with  its  broad  convex  side 
downwards  nimn  two  brass  pillars,  screwed  fast  to  the 
plane 
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plane  of  the  axtmdth  circle,  and  standing  in  « line  parallel  to 
the  pUoeor  the  vertical  circle  at  the  distance  of  abuut  fuur 
inches  from  it,  and  on  the  right  a'lAe  uf  ihe  piltiirs  which 
support  the  mii^rome'ers  beluii<;ing  lo  this  circle.  The 
pillar,  to  H  hich  (he  li^fl  enU  of  llie  arc  is  fasmai-d,  is  placed 
close  to  (he  lower  micrometer  of  the  Tertical  circle,  and 
the  othercoatiguou*  to  the  elevated  rim,  m  which  the  di*i- 
aions  of  Ihc  azimulh  circle  arc  cut.  The  right  end  of  the 
arc  reaches  beyond  this  pillir  about  ten  inches.  The  plllan 
are  of  such  a  height,  and  so  proportioned  to  each  other, 
that  while  the  left  end  of  the  arc,  which  lies  horizontally, 
is  raised  (o  wilhin  abaut  two  inehes  of  the  height  at  which 
the  lowest  point  of  the  vertical  circle  is  placed,  the  whole  arc 
roai  parallel  to  the  circle  through  an  extent  of  something 
more  than  90'^.  Upon  the  arc  a  microscope,  with  a  movable 
wire  in  the  focus,  is  made  (o  slide  as  in  the  former  case,  and 
to  point  to  the  divisiuus  upon  the  vertical  circle,  not  directly, 
but  with  an  inclination  of  about  30°  to  the  left,  in  order  that 
the  same  (lirision  (which  is  (he  lowest  upon  the  circle)  may 
beseem  through  it,  andthroiigh  the  lower  micrometer  at  the 


1  will  now  proceed  to  show  you,  in  what  manner  the  Mi-ilii>H 
examination  of  ihe  divisions  upon  either  circle  may  be  per.  '"■)"'"[ 
formed.  The  process  is  |irecisely  the  same  in  both  casus,  and 
will  of  course  be  described  in  the  same  words. 

The  Grst  point  lo  be  examined  is  that  of  ISO«,  which 
must  be  done  in  the  usual  way,  by  bringing  the  points  of  0- 
anil  180"  to  the  movable  wires  of  Ihe  opposite  micrometers  ; 
then  turning  the 'rircle  half-way  round,  and  bisec(in|;  thr 
points  again  with  Ihe  movable  wires ;  and  lastly,  taking  half 
the  difference  betwixt  the  distances  of  the  wires  in  Ihe  two 
position!!  of  Ihc  circle  for  the  errour  at  the  point  of  1 80°. 
Having  now  bisfcteil  Ihe  point  of  zero  with  the  movable 
wire  of  (he  micrt>''.'cter,  which  If  intended  to  be  used  in  Ihe 
rest  of  the  process  (for  we  shall  have  no  farther  occasion  for 
both),  we  must  jlide  the  microscope  along  the  arc,  till  by 
moving  the  wire  a  little  we  can  bisect  the  point  of  90°,  and 
then  the  micromclcr  mnst  be  firmly  clamped  to  (he  arc.  The 
circle  must  then  be  turned  till  the  point  of  180°  is  brought 
to  (he  microscope,  and  that  of  PO''  to  the  microme. 
trr,  *o  that  we  amy  be  able  to  bisect  eiich  by  a  slight 
tnotioD 
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kliOiodofrx-  motion  of  thoir  respcriiTB  wiret.  This  being  done, 
CiuonibT  11  *'  """"'  "*"*"*'  from  the  position)  ot  the  wires,  hov 
murh  the  inlCMal  betwixt  (hum  has  incrcaspd  or  decieurd 
in  ihe  mciaauremcDt  of  the  now  arc  ;  and  this  incrciuc  or 
decreuo  tnnil  be  noted  down  with  »  +  or  —  accordinglf. 
In  the  same  manner  we  must  proceed  thfongh  the  remaintag 
twosrct  of  Q0°,  obscrtiugand  dialing  down  Uiu  «}itfereact 
betwixt  each  and  tbc  original  arc. 

The  point  of  trro  must  now  be  broDght  again  lo  (be  mi. 
crumeter,  and  bUtJcted  by  tbv  movable  wii^,  and  tbe  micro. 
(ro|>e  bo  made  to  slides  back  along  the  arc,  till  by  moving  iht 
wire  a  Iiltle  we  can  bi&cct  the  point  of  60",  and  whvn  thii  It 
dnn6,  lliu  luicruscu^  must  be  clampod.  We  mvn  ihtn 
.  mcaxuru  the  &rc  of  60"  agabtt  every  «acceeding  arc  of  SO'  ' 
in  the  circle,  precisdjr  iu  the  Banie  way  that  we  meMuml 
the  firM  arc  of  00'  against  tho  other  thmn.  The  arc  of  43' 
i«  neit  to  be  mcMored  against  itivtj  •uccccdtng  arc  of  43', 
andthii  will  conplotc  all  thai  ia  uucuaary  to  be  dune  iu  tba 
early  part  of  tho  morning  bifurc  the  heat  of  the  sun  can 
Iiave  atlect«d  tlic  lumporatute  of  the  InstrumcaL  The  rut 
way  bo  purformeU  at  our  tuinure. 

You  will  inmodistely  perceive  the  object  of  thU  kind  of 
tneasarcment.     It  unables  us  to  dcterinine,  with  any  degree   1 
of  accuracy  that  may  be  required,  the  proportion  which  lh« 
liisl  and  evpry  succeedini;  arc  of  the   circle,   cuntainiH]   bf. 
twi»t  the  niicronii^lcr  and  tha  niicruiicupc,    bt-ars  to   iha    i 
whole    circle,    and    of  course  the  abtiolule    length    of    the 
arc»  ihemselvcs.      Let  a  ilenolc  ibe  rt-a]   lungth   of  the    ' 
first  of  thirse,  and  ±  u',  ±  u',  ±u"',  ic,   the  diflerence    I 
betwixt  the.  first   and  second,   the  first  aud   thf   third,   &r.,    j 
reijicctivi'ly  :    let  A    reprc^xnt  any   other   arc,   the    kugth    I 
of  which  is    known,  and  which   is    a   multiple   of   a,    ai 
marked    upon  the   instrument,    and    let    thli    multiple    be 
expressed    by    n.        Then    will   a  +  («  +  «')+(»  +  a") 

-')=    A,    and<.= 


+  Ca  +  a'")+^-';--(«  +  ""'" 


C. 1 1 -^ —  •     Hence  it  Is  CTidcnt,  that,  if   ■ 

there  is  no  errour  committed  in  the  measurement  of  any  of 
these  arCK,  we  shnll  have  the  value  of  u,  and  consetjaently    , 
of  B+tf')    <*+«')  <'4-''"'»  ^c.,  aod  of  ;iDy   arc,    con-    , 
pri'hendiDj 
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pn-bcnding  any  number  of  tticic,   accurately  determineil.  m 
Dut  if  there  be  an  erronr   of  c  in  the  measurement  of  the '" 
ftfst,  «',  e',  «'",  Sic.y  ill  the  measurement  of  tlie  second, 
thiril,  fee,  respectively,  then  wu  shall  hate  the  followlni; 
et|uatJon  for  determiniug  a,  tlK.  o  +  C'^  +  o'  +  e +r') -)- (t 

+  «"  +e  +s')  +  4c. ...  («  +  o'  ■■■»-  l  +  «  +("'-»-  U 
=  A,  and  consequently  a  will  appear  lo  be  equal  to 
A -a- a-'-  ..a'-..ir=T_— re_e'_e"_...e"'...^^n' 


which  differl  from  its  true  ralue  by"  ...^^  +  ** '^'^' +11 


%_  ■     Hence  it  follows,  that  the  Taluc  of  thcpfiarc 

(y  being  greater  than  unity,)  as  deduced  by  this  process,  vtill 

differ  fromititrneralucby '- — — — X '   '". 

+  r--P+..y-''- '  _  ^  ^  ^.,....pT  ■  and  that,   if  wt 

add  any  number;)  of  these  arcs  together,  in  order  lo  deter, 
mine  the  Talue  of  the  arc  which  Is  equal  to  their  sum,  we 
shall  hare  an  erronr  in  this  ?alue  (and  the  expression  holdi 
when  jT  is  unity,  or  the  first  arc  only  is  taken)  equal  tap 


-l.e  +  g'-fe'-+., 


-..J'  - 


'+«- 


...P-'_''-P'e-e'- 


'+p.e"-P+e'"- 


Now,  if  we  suppose  e  to  be  the  greatest  errour  to  which 
we  are  liable  in  the  measurement  of  any  arr,  and  each 
of  the  succeeding  errours  to  be  equal  to  it,  and  likewisv 

tbate',  e'y.-e"'-"         are  all  negative;  then  it  will  appear, 

tbat  X  9pe  will  be  the  greatest  erronr  that  can  be 

committed  in  determining  the  raliic  of  any  arc,  by  adding 

together  the  »alues  of  the  (p)  smaller  arcs  of  which  ft  it 

compotiiided.     For  InsUnce,   if  the   iaterral    betwixt  the 

micrometer 
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Mf^hod  af  n-  micrometfr  and  the  microscope  coraj>Tlihetui3  an  *rc  of  60*,  j 

'^rajbrii.^'^  ■*  marked  upon  the  instrument,  and  this  aic  U  meamrcdi  1 

against  erury  succeeding  arc  of  60^  ia  the  whole  circle,  w^JI 

(hall  have  the  fjreat«st  crruur  that  can  be  cominitted  in  dr-  I 

duchi^  tho  arc  of  130°  from  the  Midition  of  the  two  finl  | 

arcsof  60",  equal  to— 7-x  2x  2c  =  a,fi8c.      After  Lhr»  1^ 

ranirki,  wo  may  proceed  to  consider  how  the  rcmaini 
dirlsloui  upon  the  circle  may  be  examinrd  irith  the  lei^t 
probable  crrour,  and  to  asccrt^n  the  amount  of  the  ^restc»t 
to  which  the  procesi  can  in  any  case  he  liable. 

Let  the  arc  of  30°  be  now  measured  a^nst  erery  >i 

ceedinfi  arc  of  30"  in  the  flral,  third,  fourth,  and  sixth  area, 

ufGO";  and  let  the  length  of  each  be  determined  from  a  Btpa.^ 

I  rate  comparison  with   the  arc  of  60°,  in  which  it  is  co 

preheodvd.  and  not  from  a  general  comparisou  with  all  ibo 
fuur.     The  Ktc   uf   16"    must  then  be  measured    against 
'  Kiery  Kuccevdiii);   arc   of    15"   in  ihc  first,  third,  fourth,  I 
■Ixlh,  leveiUh.  ninth,  trnth,  and  twelfth  arcs  of  3U°,  and 
the  raluo  of  each  dudaced  from   a  camparUoo  with    tbe 
VC  of  30,  in  wliicb   it  is  contained.     When  this  is  done,    | 
w«  shall  haie  di'torroinod  the  length    of  erery  succeeding    ■ 
arc    of   15'',   t.f  (lie  first  arcs   of  30*>,   45°,   60",   75°   (  = 
W  +  15^)  illi",    105**(=S0+  15"),  l'20'>(=60  +  60<'), 
135"  (  =  90"  +45-'),  150°(=  l^O'-t-^O"),  16S"(=150« 
-j-  15^),  and  180"  in  each  semicircle. 

We  must  next  measure  (he  arc  of  5°  against  CTcry  sbc 
cccding  arc  of  5-'  in  the  whole  circle,  and  deduce  the 
values  of  (he  first,  and  of  (he  sum  of  the  firtit  and  second, 
111  each  succeeding  arc  of  1^°  from  a  comparison  with  the 
arc  of  15''  in  which  Ihcy  are  contained.  We  must  then 
proceed  todelertnine  the  values  of  (he  first  arc  of  3"  in  cacK 
15<»,  and  of  its  multiples  (he  arcs  of  6",  9°,  and  14".  We 
must  also  put  down  the  value  of  the  last  arc  of  3°  in  each 
arc  of  15°,  anil  then  deduce  the  thIugs  of  the  first  aod  last 
arcs  of  I"  in  each  nrch  of  I/)",  from  a  comparison  with  tho 
arc  of  3°  in  which  they  arc  respectlrcly  cont^netl. 

We  »hall  now  have  measured  in  each  arc  of  15°  the  first 
arcs  of  1",  3",  5°,  e",  9",  10°,  1-2° ;  and  by  Ulting  (he 
last  arc  of  one  decree,  which  has  likewise  been  determuied, 

froio 
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from  the  arc  of  15*,  we  thall  obtain  the  fint  arc  of  14«.Mothod  of  ex- 

The  first  7"  of  this  arc  being  measured  against  the  second,  *|^|j]^'j_V  j^ 

we  ascertain  the  value  of  the  first  7";  and  then,  by  iiiea> 

turing  the  fir9[4^of  the  remaieing  arc  of  8°  against  the 

feccund,   \re  shall  get  the  Tulue  of  the  first  4°,  which  added 

to  the  ac'c  of  't",  before  determined,  will  give  us  the  length. 

of  the  first  arc  of  11".     The  first  a"  of  the  remaining  arc 

of  4°  roust  then  be  measured  against  the  second,  and  w 

shall  gut  the  value  of  the  first  2";  and  by  adding  thb  arc  to 

the  arc  of  1 1°,  we  shall  obtain  the  rulue  of  the  arc  of  13". 

By  taking  away  the  first  arc  of  1**  from  the  arc  of  15°,  vrc 

get  the  remajiiing  arc  of  14°,  and  then  having  dclcrRtiDed 

tJie  length  of  the  first  7°  of  this  arc,  by  measujing  them 

against  the  second,   we  must  add  it  to  the  arc  of  1°,  and  w« 

thall  obtaiu  the  arc  of  ti".     The  length  of  the  first  4"  of  ibia 

are  will  then  be  easily  known,   by  measuring  them  against 

the  second,  as  will  afterward  that  of  the  first  i"  in  the  ars 

of  4°  itself,  by  measuring  them  against  the  second  in  ths 

6arae  arc. 

We  have  still  to  ascertain  the  lengths  of  all  the  first  arw 
of  10,  30,  30,  40,  and  50  minutes  contiuned  in  each  degree, 
for  I  shall  only  consider  Ihe  case  in  which  the  circle  is  di- 
vided into  parts  of  10  miniitcs.  Now  Ihe  length  of  the  first 
arc  of  3u'  will  be  obtained  by  measuring  it  against  the  second; 
and  ihc  lengths  of  the  first  and  second  aroi  of  SO*  (the  sum 
of  which  will  give  the  arc  of  40')  by  measuring  the  first 
against  each  of  the  remaining  arcs.  The  length  of  the  third 
arc  of  20' must  likewise  be  put  down;  and  then  Ihc  first ara 
of  10' bein^  measured  against  the  second  of  the  arc  of  30',  in 
which  it  is  included,  and  also  against  the  two  area  nf  10' 
contained  in  the  lasi  arc  of  20',  its  own  value,  and  that  of 
Ihc  last  10'  in  the  degree  will  be  determined  from  a  corapari> 
ton  with  the  arcs  of  20',  in  which  they  are  respectively  com. 
prehcnded.  The  length  of  this  last  arc  of  10'  being  taken 
from  that  of  Ihe  wliule  degree  will  give  us  the  length  of  the 
first  50',  and  complete  the  operation. 

In  order  to  ascertain  the  greatest  possible  errour  to  Which  Ote»te,i  |iob 
we  are  liable  in  ihccKaniinalion,  let  i  denote  in  parts  of  a  se."  """"■ 
condtiie  greatest  that  can  be  cumniitled  in  bisecting  any  puint 
upon  the  limb ;  tlicD,  since  (his  errour  may  occur  at  each  end 

0/ 
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1  the  expressiou  deduced  Al>ot» 
■nd  (he  expression  itself ^ 

roiir«i11be^^  4>  =9i  aP' 
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of  theorc,  ilisctident,  thutp 
^IIZjPxS/m-^  willliMomea. 

x4;te.    HencA  the  possible  cj 

2 .      2-1 

180";  — H x4'=»'« 

S  i 

atBO»;  —xa.  +  ^^  i(4x  2 1  =  4.81120".    The  great- 

(at  nrroitr  numt  Uicnrforn  lie  betwixt  SO"  and  120",  and 
■uiarcr  to  the  extremity  of  the  latter  than  (he  former  arc 
At  10^°  ii  will  be  yaOi;  at  llioit  will  be  fi-SOi  — 


be  0-76 '  - 


-  X  4  X  2.  =9-70' 


.  1  -Od '  f  the  eicesi  of  the 


and  at  lit"  10' it  mST 
stlll^abaTt 


diat  at  119")  4  3-33  .  =  12-86  >,  which  will  be  found  (o 
be  the  griiatent  I'rruiir  betwixt  105°  and  IID",  anti  of  cout»a 
the  preatrst  in  the  Qrst  lumicircle.  Jn  the  other  aemicirclc, 
the  process  being  the  ^amc,  the  possible  errourt  must  nece*- 
larily  be  the  same  at  the  same  dislanccs  from  the  first  pMOl, 
reckoning  the  contrary  way  upon  the  circle. 
'  The  ma(;ni(iidi'  .if  the  qii.inlilj  <  will  ofeouriC  vary  npoa 
circles  of  the  same  radios,  according  to  (he  excellence  of  the 
elaas  eniploywl,  and  (he  accuracy  of  the  examiner's  ey*. 
It  will  suldom,  however,  exceed  one  second  upon  a  circle, 
the  radius  of  which  is  one  foot;  and  in  general  it  wilt  not 
amount  to  so  much.  1  find  that  1  can  read  oiT,  to  a  cer. 
tainly,  within  less  than  ihree  fourths  of  a  second,  and  hcnc* 
I  conclude,  that  1  could  examine  the  diTJxions  of  my  circU 
without  being  liable  to  a  greater  errour  than  9*63  seconds, 
and  those  of  a  circle  of  three  feet  radius  without  the  ruk  of 
a  greater  crrour  than  3'2l  seconds. 

To  those  people  who  are  accustomed  to  entertain  aoch 
exalted  notions  of  the  accuracy,  with  wliich  astronomical 
[  instrnments  can  with  a  certainty  lie  divided,  thUerroor,  f 
dare  !:ay,  will  appear  very  considerable;  but  for  my  pv(t 
]  am  perfccily  s:ititlied,  that  it  bears  but  a  small  proportion 
to  the  arnimulatrd  crrour  which  may  take  place,  in  spite  ol 
the  utmost  Tigilincc  of  (hu  artist,  ia  an  instrument  divided 
accordi^ 
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according  to  anj  method  which  hat  hillierlo  been  made 
public.  I  need  not,  however,  remark  npon  the  rery  grcat*i!l 'circelj 
improbability,  that  the  crrour  of  ciamiiialinn  should  ciet'"' °^'"' 
attain,  or  approach,  to  its  extreme  limit,  as  this  must  be 
Bufliciently  obviaus  to  any  person,  who  is  in  the  least  de- 
gree conversant  tvith  (he  doctrine  of  chances;  but  it  may  be 
proper  to  obserte,  that  vre  haTe  i(  in  our  power  (and  in 
this  reipecl  the  esaminer  possesses  a  most  important  advan-  and  may  b* 
tageuTer  thediTider  of  an  instrument)  to  diminish  ils  pro- ^^l^'jj^'" 
bable  amount,  as  much  as  we  please,  by  bringing  the 
movable  wires  of  lh<;  micromeler  and  microscope  ieTcral 
times  to  bisect  their  respective  points  in  the  measurement  uf 
every  arc,  and  taking  a  mean  of  the  different  readings  off 
for  (he  true  position  of  (ho  wire  at  the  real  bisection  of  the 
point.  The  wire  may  be  moved  in  this  manner  eight  or  ten 
times  at  each  point  (if  such  a  degree  of  caDtion  should  be 
thought  necessary,)  and  the  mean  taken  in  little  more  than 
a  minute,  so  that  the  time  of  performiDE;  the  work  will  not 
be  so  much  increased,  as  might  perhaps  have  been  appro, 
hcndcd;  and  when  it  is  completed,  we  may  reasonably  pre. 
sumc,  that  the  distance  of  every  point  from  zero  (while  the 
temperature  of  the  circle  continues  uniform)  will  have  been 
determined  with  suiEcient  exactness  for  every  practical  par- 

Of  (he  time  necessary  for  the  examination  a  pretty  cor.  Time  requlr*d 
rect  idea  may  be  formed,  by  considering  how  many  measure-  ""  '"*  «""'- 
ments  are  required,  and  allotting  about  a  minute  and  a  half 
for  each;  i.  e.  a  quarter  of  a  minute  fur  bringing  the  cx> 
treme  points  of  the  arc  to  the  micrometer  and  the  micro, 
scope,  and  a  minute  and  a  quarter  for  making  the  several 
bisections.  Now,  in  dividing  the  whole  circle  into  ares  of 
15°  each,  it  will  appear,  that  forty-four  measurements  roust 
be  performed;  and  to  examine  every  point  in  each  arc  of 
15°,  there  will  be  161  requireil,  making  in  all  3908  inca. 
surements;  and  consequently  the  time  neccsf^ary  for  com- 
pleting tb«  whole  work  will  be  ^663  miuiitca,  or  about  9B 
hours. 

The  time  and  labour  required  for  this  examination  are,  no  n  render!  great 
doubt,  very  considerable;  but  it  ought  to  be  recollected,  p™ci*">n  in  an 
that  it  will  render  any  great  degree  of  precision,  iu  dividing  n^eamy ; 
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the  instrument,  totally  anoecBUU')'.     WkocTcr  indeed  ei»t 
ploji  this  method  of  exatniRaliou  will  bo  Tirtaall]'  tfae  Air 
Tider  of  his  own  iuslr>inicnt;  aotl  all  rhnt  be  will  a»k  of  th* 
■rtiit  is,  to  make  him  a  point  about  the  end  of  cTcry  five 
ten  minutea,  the  dintancttof  "bich  froia  i&ro  ho  trijl  deter* 
mine  for  himaalf,  and  onicr  In  his  book  to  be  refvrivd  (o 
count »■  cti bi4  when  wmtt^.     We  may  likewise  observe,  that  by  this  to. 
f"!^'r'  *"^   f  *03*'**t>'>''  ^^  ^l*^"  ""'  ''"'y  ^  SQcured  ■gaiast  the  erroun 
tigurti  of  difiiioD,  but  against  those  nbich  arise  from  bad  centrings, 

and  fri^m  the  imperfect  figure  of  the  circle,  and  which  ia 
general  are  of  too  great  a  magnitude  to  be  negtect«d. 
miT  be  cm-  It  will,  I  dare  say,  hare  ucuorred  to  you,  that,  wheaewer 

plnyod  M  ot>-     ^^  ^j^  dcMrous  that  aa  obsertatlon  should  be  particularly 
tntm  IncquiUty  exact,  wo  may  guard  it  against  the  effects  of  unequal  cjc- 
"''•"'^'"""'•pansioa  or  contraction  in  the  metal,  by  means  of  tlie  ap. 
paratus  which  I  have  described:  for  wehaxe  only  to  measure 
the  arc  which  has  been  delermined  by  the  ob&enalioD  against 
^e  whole  circle,  or  against  Ihc  muliiple  of  it,  which  ap. 
proachcs  nearest  to  tlie  circle,  and  thence  to  deduce  it* 
value  in  the  manoer  explained  abotc;  and  we  shall  either    ' 
hare  eulirely  excluded  the  errour  which  we  apprehended^    i 
or  have  rendered  U  too  small  to  be  of  any  importance.    ) 
Suppose,  for  iu>itcincc,  that  the  arc  dutcroiincd    by  the  ub. 
eervation  was  48"  :  then  by  measuring  it  against  the  whole 
circumference  increased  by  an  arc  of  24°,  we  shall  obtain  a 
result  free  from  any  greater  errour  of  unequal  temperature, 
than  one  eighth  of  the  increase  or  decrease  of  thi^  arc  of 
24°  beyond  a  due  proportion  to  that  of  the  circle  itself. 
{Ivcsatl  ihcad-      This  expedient  gives  us  all  the  at! vantages  of  ihe  French 
Ft-ncKn*  of  "''^'^  °^  repetition,  without  the  inconvenience  arising  from 
ici>i'iiiioii  wiih-  being  obliged  to  turn  the  instrument,  and  move  the  teles- 
cope, so  many  times  in  the  course  of  the  observation.    A'ay, 
iuperior  I  am  persuaded,  tliat  the  result  may  be  made  more  accurate 
in  this  way,  than  by  the  French  method  ;  because  not  only 
can  the  object  be  more  frequently  observed,  but  the   con- 
tacts or  bisections,  it  may  be  presumed,  will  lie  more  exact, 
when  the  observer  is  not  disturbed  by  Ihc  hurry  aiteiidant 
upon  the  use  of  the  repealing  circle;  and  Hilh  respect  lo 
any  errour  in  the  instrument,  from  whatever  cause  it  may 
arise,  it  will  be  as  clfuctually  deluded  by  the  process  which 

I  re- 


I  recommciu],  as  by  maTiog  the  Iclescapu  round  the  circle. 
Besides,  this  mclhud  in  applicable  ciiher  (a  the  azimuth  orand  U 
Altitude  circle,  or  indued  to  aay  circle  which  turas  upon  its  *  ^ 
«wn  axis,  whereas  the  French  method  can  never  be  applied  ibeiri 
to  the  azimuth  circle,  or  to  any  other  circle,  which  doe*  nut  p 
turn  both  upon  its  owh  uxts,  and  upon  one  which  i*  perpciu  ii  not 
diciilar  to  it. 

After  all,  however,  it  is  possible,  that  the  process  which  I 
bare  beea  eiplainiog  tu  you  way  be  no  new  discoTery,  and 
that  you  may  be  already  acquainted  with  it.  If  this  should 
be  the  case,  you  will  be  kind  enough  to  inform  mc.  Atany 
rate,  indeed,  I  should  esteem  myself  greatly  obliged,  if 
you  would  faTour  me  with  your  sentiments  upon  the  subject, 
as  coon  uyuu  can  do  it  with  perfect  conTunience  to  yourself. 
1  am,  Dear  Sir, 

yours,  &o. 

WILLUM  LAX. 


ig  upon 


VI. 

I  ^  Physical  Fieie  of  the  Equatorial  Regions,  dratcn  up 
from  Metuurei  taken  and  Observations  made  on  the  Spot, 
from  the  tenth  Degree  of  North  to  the  tenth  of  South 
Latitude,  between  the^Years    179S  and  1804,  bj/  Mr, 

VON  HUMBOI-BT  *. 


L  HE  Author  has  here  collected  together  (he  natural  phe.  NatunI  phM*- 
nomena  of  the  equinoctical  regions,  from  the  leTel  of  the  "''."' ^"  J^^  "" 
FaciQc  Ocean  to  the  highest  peak  of  the  Andes.     The  par-  eqintoi. 
ticulars,  from  which  these  results  are  pTen,  will  be  found 
in  his  travels  at  large  {  but  this  connected  view  of  their 
principal  features  cannot  fail  to  be  highly  interesting  to  the 
natural  philosopher.     Mr.  von  Humboldt  has  not  extended  Tliese  vaiir 
this  summary  nearer  the  tropics  than  the  latitude  of  10",p™cjj^^ 
on  account  of  the  great  diflerenco  observed,  not  only  in  the'^'^'nox. 
productions  of  the  soil,  bnt  more  particularly  ia  the  mea 
(eorological  phenomena,  between  10^  and  93", 

•  Magaziu  Eocyclop^dique,  Sept.  1307,  p,  133. 
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Tlim  oa  iiiv         From  the  western  shore  of  America,  in  Ihiji  rf  gion,  to  tba 
wM.  chain  lit  llie  Cordilleras,  wc  finil  a  plain  sLrctcking  a  corm- 

dernble  distance  from  norlh  to  south,  but  In  no  place  ex- 
ceeding twcnlf  or  thirty  leagues  in  breadth.     Chiinbaraio, 
tlie  loftiest  Eummit  of  th«  la^t  chain  of  the  Andes,   rises  in 
In  hdchb         i"  17'  gottth  litilnde.     From  (he  author's  barometrical  me 

surements,   calculated  by  the  formulaof  Mr.  Laplace,    tins 
moantain  is  653G  mel.   [7143  yard-]  above  the  level  of  the 
an.     Mr.  Condamine  giTcs   180  met.  [1!J7  yards}  less:  » 
difference  naturally  arising  from  hii>  neglecting  the  temper- 
ature, , 
VutTolcuie.         In  the  map  accompanying  tbU  Tolume,  where  Mr.  too 
H.  has  giren  a  vertical  plan  of  Chimborazo,  the  summit  of 
Cotopaxi  appears  behind  it;  a  volcano  nearly  fivo  times  b) 
high  as  Veiiuvius,  and  the  roarings  of  which  were  heard  in 
1744  (o  the  distance  of  220  leagues. 
Tlie  aui  Acn         S«vcral  eminent  oalnral  philosophers  have  supposed,  that 
o*thB  Andes     (],g  western  slope  of  the  Andes  was  much  steeper  than  tlwt 
on  the  east:  but  Mr.  von  IJumbalilt  has  found  the  contrary 
to  be  the  case,  afler  traversing  the  chain  in  several  directions. 
GKtnphv  of        'r'"'  P"'  w^'it^'i  the  author  has  dedicated  to  the  geogra- 
>l*i>u*             pby  of  plants  exhibits  many  new  viems.     On  the  plain  of 
Chimhorazo  ho  has  inserted  the  namw  of  the  plants  growing 
on  it  at  different  heij^hts,  whirl)  he  di'tirmincd  accurately  by 
means  of  the  barometer.      His  comparison  of  them  with 
the  planis  growing  at  the  same  heights  on  Ihe  Alps  and  Py. 
rcnees  is  cifremely  curious:  and  he  has  noted  the  height 
they  attain,  according  to  the  different  situations  and  ele- 
vations where  they  grow. 
Viiriafionnf           Thif  arljcle  is  followed  by  a  series  of  obtervalioos  on 
temprraiurc.      ciiitj  thing  that  varies  with  the  heights  to  which  you  ascend 
above  Ihe  level  of  the  sea.     The  table  of  variations  of  tem. 
pcratwc  exhibits  the  maximum  and  minimum  of  heat,  which 
the  centigrade  thermometer  indicates   from  five  metres  to 
CoW  of  Ihe       five  hundred.     It  appears,  that  the  cold  of  the  Andes  is  not 
^^'              very  considerable;    but  many   circumstances  combine    to 
render  it  difficult  to  bear      On  Chimborazu,  at  the  height 
of  5908  met.  [6457  yards],  the  thermomeier  descends  only 
HM'neaiihR     to  -1-8"    [2R-76'' F,].       In    (he    hottest   rej^ions    on    the 
"""■               banks  of  the  Amazon,  Magdalena,  and  o(her  rivers,  the 
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■ean  temperature  ii  27"  [80-6"  F.]  ;  but  the  (hermomeler 

felilom  rrsrs  to  the  cxtrL-incs  of  heat,  wliiek  it  frcqaenlly 

»ttaiDS  in  the  tiorth  of  Europe.     In  the  equatorial  regions  EKircmci  of 

the  extremes  of  the  greatest  and  least  heal  are  not  more  "^^^ »"'' cold. 

Wi*n  16'  or 30°  [28-8°  or  36"]  distant;  while  in  Eurojie 

Aej  exceed  62"  [Sl-G"]. 

From  all  the  obserralions  made  liy  Mr.  von  H.  on  theThrtempen- 
Cordilleras    it  appears,    that  the  decrease  of   '''"ipcratufe^^^^r^j'^^ 
above  3500  met.  [3825  yards]  is  more  rapia  in  the  propor-  e'"'  heighu. 
%an  or  5  to  3,  than  from  the  level  of  the  sea  to  the  height 
•W  9500  met.  [2732  yards}  :  but  it  is  to  be  remarked,  that  Thi.  influtrnced 
^^e  inequalities  of  the  surface  of  the  Earth  bavemuch  in- |'/^f'h",X'"" 
Rnence  on  this  decrement;  and  that  a  person  going  up  to  ^^ce. 
the  same  heights  in  a  balloon  would  find  different  results. 

'onlliimboldl  ascended  Chii^borazo  to  such  a  height,  Hi:ighi>ist.-cHd> 
that  llie  barometer  fellto  0'37717  of  a  metre  [U'84  inches]  ;  j,','^^/  '''*  *"' 
its  height  a(  the  lerd  of  (he  ^ea  being  settled  at  0'7'S203  of 
a  met.  [29-88  in.],  and  the  temperature  being -ZS"  [77-  F.]. 
Tliisdiflers  a  little  from  the  estimatioD  of  Buuguer,  who 
made  it  0-76022  of  a  met.  [2S-91  in.]. 

The  elasticity  of  the  air  in  the  temperate  loncs  varies  ^"'i*'"""  "f 
•omelimcs  0-045  of  a  met-  [1-77  in.]  in  the  same  place. 
J  Under  the  tropics,  at  the  seaside,  it  varies  only  0<X«6  of 
I  It  met.  [1-033  line].  In  a  separate  table  Mr.  vun  H.  gives 
r 'these  variations  at  the  diflerent  hours,  at  which  they  are 
I  ilDtice<t.  The  progress  of  these  variations  Dnder  the  equator, 
r  «t  (he  level  of  the  sea,  supposing  the  mean  term  of  llic  ba. 
I  ji)mcter  =  Z  is  as  follows. 

At  41  hours  =  Z +0-5  At  11  hours  =  Z +0-1 

I  =Z  -0-4  At  16  =2-0-2 

These  hora/y  variations  are  not  noticed  in  our  climates, 
n  account  of  the  many  local  causes,   that  o 
meter  to  rise  or  fall  irregnlarly. 

■.  von  H,  concludes  his   barometrical  researches  with  I^ff^^i 


some  physiological  observaiiona  on  the  connexion  between  ji, 
respiration  and  the  elaslicify  of  the  air.     It  appears  that"<: 
the  inhabitants  of  the  plaiiH,  accustomed  to  a  pressure  of 
38  in-  [39-84  E^ng.],  most  easily  support  these  variations 
of  the  density  of  the  air:   they  easily  habituate  themselves 


jght  of  ihe 
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to  that  of  Quito,  which  tnEwen  to  tO  in.  1  line  [31*4  iib 

l^n^,],  and  other  places  still  higher,  where  the  bxroineter 

falls  to  17  ill.  4  I.  [I8--17  in.  Kog.]. 

HypBrneiitai        [g  jijg  ii^gri) metrical  observations  Mr.  Ton  H.  lometiiaes 

vstd  SAUGsnre's  hygrometer,  looietimes  Mr.  De  Luc's;  but 

all  his  results  were  reduced  to  the  degrees  uf  Saus»ure's> 

correcting  them  for  temperatiire. 

Mmtiurconthr      On  the  summit  of  tbeAndcs,  where  the  hygrometer  falls 

An^w'"*^""'  •"SI-?",  there  Still  remains  gre«t  moisture;  and  the  fresh- 

Dess  retiuncd  by  the  Tegetalioa  sufficiently  proves,   that  it 

derives  from  aqueous  vapour  the  aliment,  that  supports  it 

amid  extreme  drooght. 

Height  of  The  aqueous  vapour,  which  eihibiti  itself  in  large  masses, 

cloud*.  seems  to  maintain  nearly  a  constant  height.     From  the  mea- 

sares  of  Mr.  von  H.  the  lower  stratum  appears  to  support 

ilself  at   1189  met.  [1277  yards],  and  the  higher  at  3300 

[3600  yards]  above  the  level  of  the  sea.     As  to  those  littie 

clouds,  which  are  vulgarly  termed  docks  [raonfotti],  it  is 

tery  remarkable,  that  they  commonly  rise  to  the  height  of 

more  than  7800  met.  [8524  yards]. 

QuMlJlyof  Mr.  von  II.  estimates  the  quantity  of  rain,  that  falls  id. 

**"•  Bually  between  the  tropics,  at  more  than  1-89  met.  [74-36 

in.],   while  in  Kiirope  it  is  only  0-48  [18-88  in.*]. 
Etecirkity  of        The  electrometrical  table  exhibits  several  equally  curions 
Ihe  atmnsphere.  ,„„j,g_      The  electric  intensity  increases  considerably  as  you 
approach   the  summit  of  the  Cordilleras.     The  equatorial 
regions  from  the  sea  to  the  hcightof  2000  met.  [2186  yards] 
are  but  slightly  charged  with  the  electric  fluid;  it  accumu. 
lates  in  the  clouds  however,  and  there  causes  frequent  ex- 
plosions.    They  recur  periodically,  in  general  two  hours 
after  the  culmination  of  the  sun;  and  their  violence  in  these 
Hall.  climates  is  well  known.     At  the  height  of  3000  met.  [327S 

*  This  is  certainly  much  too  smalt.  A  mean  for  1 1  different 
places  in  England  for  !809,  see  Journal,  XXV,  p.  309,  gives 
31-15:  this  is  near  Mr.  Dalloii's  mean  for  all  England,  taking  fiM 
a  mean  of  ihe  counties:  and  a  mean  of  several  places  on  the  con- 
tinent, as  well  as  in  England,  frum  the  table  in  Dr.  Young's  Na- 
tural Pliilosopby,  vol.11,  p.  477,  give»32-l.      C. 

yard.] 
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f  ktds]  a  great  deal  or  hul  ii  formed  ;  and  the  atntospbero 
at  tliU  hti^ht  is  {.'omiDonly  charged  with  negaLiTc  electri- 
city. 

It  is  well  known,  thai  the  blueniss  of  the  sky  is  deeper  Blumaiof  the 
in  proporUon  as  the  air  is  moredilatad.  Mr.  von  U.  thought  ^^^' 
he  obserred,  that  in  general  it  was  more  intense  under  the 
tropics,  than  a.t  an  equal  iioight  in  Kiiropc.  Thi«  he  as- 
cribes to  the  complete  solution  of  the  vapours  in  ihe  eqna. 
torial  atmosphere.  On  the  Andes  the  blueness  was  40°  of 
Saussure's  cy an o meter. 

The  decrease  uf  light  is  greater  in  proportion  to  the  den.  Light. 
Bity  of  the  strata  of  the  air;  accordingly  it  is  much  less  on 
the  summits  of  high  mountains.  In  general  the  light  is 
much  stronger  undiT  the  tropic*,  than  at  equal  heights  in 
Europe.  This  is  coniirmed  by  the  light  reflected  from  the 
moon  to  the  Earth  in  a  total  eriipse.  This  intensity  of  the 
light  probably  acts  on  vegetable  (iruductionq,  and  conlri- 
biitcfl  to  that  resinous  and  aromatic  character,  which  they 
exhibit  OD  (he  tups  of  uiouatains.  Perhaps  loo  it  exerts 
I  its  inUuence  on  the  nerves;  as  the  inhabitants  of  Quito 
^  bare  a  sensation  of  faintness,  whuncTer  the  sun  darts  his 
rays  on  them. 

Bouguer  calculated,  that  the  atmosphere,  reduced  to  the  Aimoiphen. 
temperature  of  0"  \_Si-'  F.]  throughout  its  >*hole  extent, 
and  to  a  column  of  mercury  of  0  70  met.  [ail-9  in.],  would 
be  7820  met.  [8546  yards,  or  not  quite  d  miles]  :  the  ob. 
serTationof  the  twilight  shows,  that  at  60000  met.  [05571 
yards,  or  rather  more  than  37  miles]  the  air  has  sufficient 
density  to  send  us  a  pcrccpiible  light. 

Mr.  Ton  II.  gives  some  results  of  experiments  made  by  Unifotmiiy  of 
him  and  Mr.  Gay.Lussac  on  the  chemical  composition  of '" '^"'"l"''"""'' 
the  atmosphere.  From  these  ex  peri  in  en  ts  the  component 
parts  of  the  air  are  0-310  of  oiigen  gas,  0-7B7of  nitrogen, 
and  0003  of  carbonic  gas.  If  there  be  any  variation,  it 
appears  not  to  exceed  a  thousandth  part  of  uiigen ;  and 
Mr.  Gay-Lussac  found  if.  the  same  at  the  height  of  7000 
net.  [76^0  yards]. 

Of  the  interesting  series  of  geological  obserTalions  we 
un  give  here  but  a  few  particulars. 

The 
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ItfouDUtiu.  1'^B  hti^ht  of  the  loftiest  mauntaini  is  lo  triiting  com. 

ptm-d  with  Iho  r.-)diuB  of  the  Earth,  that  it  has  had  rory  Ultle 
inlluence  on  IIil'  graud  phenomena  of  gooloey:  but  it  M 
perceplililp  with  roftard  Id  a  Rmal!  pari  of  Ike  Earth's  Mr> 
face,  and  tho  ian  according  lo  nhifh  the  different  rock. 
fonnationi  are  arranged  abo»c  (he  Ictfl  of  the  h«.  The 
equatorial  rtgtuiia  ttxhitrit  both  the  loftiest  wmmits,  and  the  < 
mut  catcnme  plains.  VVu  cannot  therefore  ascribe  to  the 
ruhiry  mutiaa  uf  ihe^lobe  this  i^roup  of  mountains.  Ue- 
side*,  the  chuu  uf  ilii>  Andes  at  its  Ina  cttremilin  extends 
toward  the  pules  ao  far  m  tV^  or  30'  *.  This  chain  is  rer^ 
unoqiial:  in  many  (ilaci-s  it  is  not  abore  300  tacL  [9l8-fi7 
yardh]  high  ;  but  in  four  placea  it  attains  a  colossal  bcighl. 
These  arc  in  17"  south  latitude  ;  under  the  equator  in  the 
kingtloDi  of  Quito;  at  Mexico,  in  tbeUtituduof  It)"  north; 
and  opposite  Asia,  in  CO"  north  lat.  Tills  height  varies 
from  SUOtJ  ((>  6000  met.  [64Q4  to  C567  yards].  The  cbain 
of  the  .\ndi-s  ia  not  less  astonishing  for  its  bulk,  than  for  its 
liHgbL  Nc'ir  the  voltana  of  Antisana,  at  the  height  of 
4000  mrl.  [1371  yards],  Mr.  ron  U.  found  a  plain  twelre 
iDagiicE  In  circumfcrLUce.  In  some  parts  this  chain  'a  from 
40  lo  CiO  leagues  broad. 

Chlnibura^i)  forma  ono  exlrrmity  nf  a  colossal  group. 
The  chain  (hat  extends  to  the  south  stretches  so  far  toward 
the  ocean,  that  t!ie  islands  near  the  continent  may  be  con- 
sidered as  fragments  of  it.  On  (he  north  the  Cordillera  se- 
parates into  ihrcu  braiichi's.  The  easternmost  forms  the 
group  uf  Santa  Martha  and  Mcrida.  The  westernmost, 
from  tthji'h  iir  art;  furnished  with  plattna,  forms  a  group 
near  tho  rily  of  ,Mc\ico,  some  of  the  peaks  of  which,  as 
Popocaiepcc  and  Oribaia,  cTcr-cd  5300  me(.  [5792  yards]. 
This  chain  afti'rwara  diuunishcs  considerably,  but  in  the  vi- 
cinity of  Asia  i(  forms  a  fourth  group,  in  which  Mount 
S(.  Elias  ib  35I^n)u(.  [6024yartU]  high.  In  (hcse  latitudes 
the  Andes  appear  (u  have  a  subd-rranean  communication 
\iith  the  volcanoes  of  Kaoilsdiatka. 
loratpuc-  '"  their  interior  structure  the  mountains  of  the  equator 
>r  the        xuilc  almost  every  kind  of  rock  discoTcred  la  the  rest  of 

•  It  should  be  50"  or  60".    C. 
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the  globe.  The  arrangement  of  their  strata  too  U  perfecllj  ^qi 
similar.  Granite  forms  (he  base  of  the  chain  of  the  Andes 
and  their  riilge  is  eTerjr  where  covered  with  porphyriticfor- 
mationa,  basaltes,  phonolites,  and  greenstone.  But  a  cir- 
cumstance peculiar  to  the  equatorial  mountains  is  the  fast 
height,  to  which  the  rocks  of  subsequent  formation  to  gra- 
nite ascend.  This  base  is  almost  wholly  covered  by  these 
more  recent  formations,  and  the  highest  point  af  which 
Mr.  von  H.  observed  it  nas  3S0O  met.  [3825  yards].  The 
summits  of  Chimboruo,  Aiitisana,  fie.,  at  the  height  of 
6372  met.  [S964  yards],  are  of  porphyry.  Mr.  von  H. 
likewise  points  out  the  different  heights,  at  which  the  other 
stratifications  are  met  with.  The  remains  of  organic  bodies 
are  very  rare  in  Ihc  mountains  near  the  equator,  as  caica-  ' 
reouB  stones  are  by  no  means  abuntljiit.  Sunif  are  fousd 
however  at  the  height  of  4300  met.  [1699  yards].  The 
fossil  hones  of  elephants,  which  Mr.  von  il.  lias  collected, 
were  found  about  3000  met.  [3278  yards]  only. 

The, great  masses  of  sulphur,  that  abound  in  the  Cordil- Sulphnr. 
lera,  aru  freqiteutly  met  with  in  primitive  rocks,  at  ndis- 
lance  from  volcanoes. 

The  greatest  number  of  volcanoes  are  found  in  the  chain  Volcinnc*. 
of  (he  Andes.     There  are  more  than  lifty,  between  eapa 
Horn  and  moant  St.  Elias,  thit  still  emit  flames.     Some  of 
them  pour  out  lava;  others,  as  those  of  Quito,  throw  up 
scorified  rockj,  water,  and  clay. 

The  most  recent  volcana  is  that  of  Xornllo,  or  Jorullo, 
[of  whirh  an  account  has  already  been  given  in  p.  81  of  this 
volume].  The  air  collected  at  the  bottom  of  the  crater  by 
Messrs.  Ton  H.  and  Bonpland  contaiued  more  than  005  of 
carbonic  acid. 

The  lowest  limit  of  the  snows  under  the  equator  is  one  of  LimLt  of  u 
the  most  constant  of  the  n.itural  phenomena.  From  the 
various  measures  which  he  took  Mr.  von  H.  estimates  it  at 
4795  met.  [5510  yards].  The  Cordillera  of  the  AnJes  has 
no  glaciers,  o«ing  probably  to  the  little  snow,  that  falls 
'between  the  tropics;  but  at  Chimborazo,  on  digging  in  the 
earth,  snow  of  very  great  antiquity  is  found. 

In  his  description  of  the  animals  that  inhabit  theAndcs, 
Jilt,  von  II.  notes  the  different  heights,  at  which  they  ars 

Hit 
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Apicultuif.  Ilia  lasi  article  n-latn  fo  the  cullifUioD  of  th«  soil,  is 

tlic  regions  he  hia  sktrfcfacil.  Several  village*  on  the  ActlU 
vity  <>r  the  Andcsare  bailtat  acunsidcrablebeigfat.  Froa 
the  level  of  liic  sea  to  the  height  of  lOUO  met.  [  1093  yardt] 
the  plantain,  ni;tizc,  and  chocolate  nut  are  cuItiiAted. 
is  tho  region  of  (lie  raoit  delicious  fruits.  The  European 
have  introduced  other  planb  ;  ihe  sugar  cane,  indigo,  akd 
coffee  troc.  The  last  of  these  delights  in  «  high  and  ttomj 
noil. 

Wheat  grows  in  tlie  greatest  abundance  in  Quito  and  Pcr« 

from  the  height  of  1 600  to  1800  met.  [1748  to  2076  yanh]. 

The  greftt  plains  of  the  Cordillera  arc  particularly  favouib 

jiUiiLi  bat- aUe  fur  the  corn  of  Europe.     The  soil,  j^icldiBg  CAuly  t* 

"*  "'■'       the  iilow,  shows  that  they  were  anciently  tho  bottomirf, 

lakes.  ' 

From  3OU0  to  4000  met.   [mn  to  4371  yirds]  the  prio. 

cipnl  article  of  culture  is  tht-  potato,     Iliuiher  up  (he  peo. 

pte  lite  amid  their  ntimi^rutia  Hocks  of  lanuu,  which  fr^ 

qucnilj  wander  as  far  u  tlio  region  of  snow. 


Obiervationt  on  the  Pleonatt  Spinel,  particularly  thai  of 
the    Environs    of    Monlpellier.      By  Mr.    Marcel  di 

Serhes  •, 


liiilngiiish- 
i  a  species 
lela»iiihe. 


i-  HE  pleonast  of  Ilauy,  brown  garnet  or  scboerl  in  trun- 
cated dodccacdrons  of  Rome  dc  Lisle,  was  originally  fonud 
in  the  island  of  Ceylon,  among  tourmalines  and  other  cry- 
stalline sul)«tance^,  with  which  il  was  confounded.  Dela. 
mtSthci'ic  first  made  a  distinct  species  of  it  under  the  name  of 
ceylanile.  Sometime  afterward  he  found  it  ia  rocks  throwa 
irgi  by  Vesuvius.  Mr.  Lhcrmina  subsequently  observed  it 
in  the  same  rocks :  and  Mr.  Lewis  Cordier  lately  ubtajned 
it  from  almost  all  the  vulcanic  rocks  in  the  environs  ot 
Clusterlacb  on  the  borders  of  the  Rhine.  Draparnand 
mvDtion:i  pleonast  in  the  breccix  of  the  little  basaltic  monn* 
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tain  of  Montfcirier:  la  fact  it  is  met  with  tbijre  in  a  tufa, 
tbat  has  the  form  of  a  breccia.  I  hafe  nev«r  yet  foDDd  it 
in  a  breccia,  but  iike  those  that  came  from  Ceylon,  whicll 
are  most  comnioalj  in  amorphous  or  rounded  massra,  that 
IiaTe  experienced  a  cum  in  tn  cement  of  alteration.  Perbapi 
tbii  word  is  too  strong  to  mark  the  state  in  which  this  sub- 
stance is  found,  for  it  appears  too  hnrd,  to  alter  pasilj' J  yet 
its  colour  is  so  dull,  th^t  it  appears  to  be  altered. 

Apparently  the  pleonast  is  a  very  accidental  mixture  in  An 
the  breccia;  a  few  of  (he  crystals,  detached  from  the  focki^ 
in  which  they  were  cuntainuU,  ha>c  been  united  to  the  Ta> 
rious  surroundiug  substances  by  some  cement*.  Crystal* 
lized  pleonasl  rubies  are  found  likewise  in  tlie  bottom  of 
the  gullies  at  the  foot  of  the  little  mounUin  of  Mont, 
ferrier,  and  almost  always  on  the  surface  of  the  detritus  of 
the  surrounding  substances. 

A  totally  ditfcrent  Eltualion,  where  this  substance  equally  Fou 
presents  itself,  and  in  pretty  large  quantity,  is  alSocet,  onVL'"* 
the  left  bank  of  Uw  Lcz,  about  a  mile  from  Montpellier.' 
It  is  found  on  the  5urf.u:c  of  a  sand  mixed  with  shells  and 
bowldered  quartn.  This  sand  rests  on  strata  of  sandstone, 
and  very  various  and  heterogeneous  agglomerations  of  the 
same  nature.  Sometimes  those  strata  are  covered  by  others 
of  shelly  timestonc,  Hlled  chielly  with  the  oyster,  coclJe, 
and  acorn  shell.  The  oysters  frcqueutly  contain  others, 
nhich  appear  to  have  grown  in  their  caTity.  The  strata  ofSani 
sandstone  are  Tcry  irregular,  most  frequently  horizontal, 
Mid  containing  numerous  conereliuns  of  sandstone,  in  the 
shape  of  pears,  apples,  and  tears,  almost  always  in  the 
same  position;  which  indicates,  that  these  concretions  wera 
Rot  formed  in  the  manner  of  common  stalactitvs,  butas  the 
Doilules  of  silcx.  It  uppears  evident,  that  the  pleonasti 
occur  in  them  accidentally,  and  nere  brought  thither  by  the 
waters.     I  have  since  found  some  in  the  volcanic  hill  of 

•  Secondary  calcareous  waters  appi-ar  In  have  form>:d  this  brec-porr 
cia,  and  to  enter  into  the  fomialloii  of  alt  the  iinu*n  breccir  and  '"^c 
sandstones.     In  fact,  water  loaded  with  carbonate  of  lime,  flowing' 
from  the  base  of  I  he  basaltic  prisms,  has  there  deposited  (he  earth 
with  which  it  uas  impregnated,  agglutinated  all  lhebra);cn  pieces 
rm^ndiiig rocks,  and  thus  fumi«U  a  biKCria. 

'V'almahargnes, 
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Valmahargues,  6  kil.  [3J  miles]  north  of  MontpelliCT 
ani]  likewise  in  a  etrarugi  of  basaltic  tiifa  3  kil.  [15  far. 
lungs]  long,  at  the  bottom  of  a  hill  called  lou  Ildaiif,  or 
toil  Ndout,  near  Prades,  on  the  north-cast  of  Munt. 
fcrrier, 

bibeplKiiiast       A  qncstion,  by  na  meant  nninlcrestiog,   that  natnTall^ 
diiciimi"'^  '"'    presents  itself,  is,  whether  the  pleonast  ruby  be  n  volmric 
product,  or  not.     From  its  hardness  it  might  be  presntnod, 
that  )t  is  altogether  foreign  to  the  lavas,  and  formed  in 
humid  way,  anterior  to  its  deposition  in    the  strata  where  H 
rrobablr  ii  b<-  is  found.     It  may  be  said,  that  none  has  yet   been    seen  ig 
^nr^ksf"  .*'■*  >*"  °^   theVivarais,    AuTergne,     Ftna,     the   Lipari 
blands,  Iceland,  or  the  Isle  of  France;  but  only  in  tin 
cavities  of  some  rocks  of  Vesarius,  Somma,  CtosteriadL 
and  Campania.     Ilcncc  wc  have  sufGcient  reason  to  bcliert^ 
that  it  belongs  to  the  primitive  rocks,  and  Ibal  to  see  il  iii> 
timately  united  with  the  tourmalines  of  Ceylon  is  aofliriraf 
thuaih  sup-       tr>  coniincc  us  of  this.     Brongniarl  however  is  of  opinio^ 
m"h*  11/1(16  se- "'*'''''' °''''^''^'>  *s  "'Ctl  as  the  telcsia,  or  eorandnm,  be. 
ri-niUrj  fonni-long)  to    the  secondary  trap  formation.      His  opinion  h 
*™''  founded  perhaps  upon  that  of  Werner;  who  judges   fra« 

the  nature  of  the  strata,  of  which  the  sand  containing  co> 
Tundums  appears  to  be  the  remains,  that  those  of  a  hard- 
ness much  superior  to  tlie  pleonast  must  belong  to  that  for. 
nation.  Thus  as  basaltcs  and  basaltic  tufaare  rocks  of  the 
secondary  trap  mountains,  and  these  are  met  with  in  the 
places  where  the  pleonast  is  found,  this  opinion  appears  lo 
have  some  probability  ;  but  as  we  have  not  yet  any  accurate 
description  of  the  mineralogical  situation  of  the  coruo- 
dums ;  and  as  the  adamantine  spar  is  found  in  granite  rock;, 
entering  even  into  their  composition  in  the  same  manner  as 
*  feldspar;  we  may  consider  the  corundum,  adamantine  spar, 
and  pleonast  as  belonging  exclusively  to  the  primitive  fur. 
mations.  This  opinion  however  can  rank  only  as  a  proba- 
bility, tin  wc  have  a  precise  knowledge  of  the  mineralo- 
gical situation  of  these  interesting  substances. 
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r  LATA  IN   CLINKSTONE. 


Ontht  Nodulei  of  Lava  found  in  tht  KUngstein  of  the  Reck 
of  Hanadoire  *. 

X  HE  rock  of  Ssnadoire  bating  been  described  by  various  Noluiei  of  tin 
naturalists  t,  we  shall  coofiauoursi^lves  lu  the  mentioning  of '!"'' J  P*"""" 
a  fact,  which  had  lung  escaped  the  notice  of  those  whodoite, 
Tisited  (hra  ungular  rock,  lljat  of  nodules  of  tumefied  lava 
imbedded  in  (he  clinkstone     Ttiii  fact  was  6rst  observed  by- 
Mr.  Lacusic  in  1804:^;  iind  ir  has  been  s 
Messrs.  Menard  and  Alliiauil  in  the  summer 
Jog  accompanied  these  gentlemen  in  their  via 
d'Or,  we  shall  point  out  tlio  road  we  purs 
cue  places  where  this  fart  occurs. 

1.  Proceeding  from  the  lake  of  Gui:ri  to  the  rocks  of  Sa- PIicm  when 
nadoire  and  Thuiliil-re,  by  the  road  from  Mont.d'Or  to"""""' 
Kochcfort,  and  beginning  to  descend  toward  the  valley, 
where  these  two  rocks  are  <)i!uate,  so  as  to  see  their  summit; 
on  the  left  of  the  road,  and  not  above  thirty  yards  friim  it, 
is  a  small  eminence,  or  inequality  of  the  ground,  formed  of 
niasScs  and  fragments  of  phonolitc,  in  which  nodules  of 
lava  are  imbedded. 

S.  On  ascending  the  great  slope  at  the  base  of  Sanadoire|  I 

which  is  on  the  west,  and  directly  opposite  Thuilii^re,  we 
find  similar  nodules  in  the  crumbled  materials  from  aborcj 
which  are  all  of  phonollte.  Some  of  these  nodules  scarcely 
adhere  to  the  mass  that  includes  them,  and  are  separable  bj 
a  single  stroke  of  a  hammer.  Others  adhere  to  it  more 
closely,  but  slill  do  not  form  one  conlinuou'i  substance  with 
it.  The  surface  of  those  separated  by  the  hammer  is  round- 
ed, but  irregular,  smooth,  and  covered  u  ith  a  slight  shining 
coat,   which  appears  to  be  a  very  thin  pellicle  of  klingstciu. 

These  nodules  are  of  dilTerent  kinds  of  lava.  The  Im  ntSit- 

A.  A  black,  compact  lava  exhibiting  iu  its  fracture  a  j'^,'^?!  ^""'^ 


"  Journal  de  Physique,  vol,  Ixvii,  p,  it. 

t  Memi»r!of  the  trench  Academy,  for  ITTland  1773;  Desma- 
rets,  MemoiresurleBasalte.  Joiirn.de  Phys,  tome  59,  an  1804. 
Daubui>5(in.  Memoiresurla  Phiinoliilic. 

;  Lacoole's, Geological  Letters,  a  wurk  in  which  they  who  viat 
Aiivecgne  will  meet  with  facts  no  where  else  described. 

mnltitude 


mullilude  of  lilile  oeedlcii  of  aiDpliibulc,  or  pyroxene;  M 

tliD)  (liey  tiiiglil  be  liken  for  fragmcnls  of  a  hornblenile 

ruck,  If  tome  of  Ihcra  did  not  exbibit  uii«quirocaliaarluif 

Uli.-  tclion  of  lire. 

ti^kind.  B.  A  porouE,  tumcScd  la»3,  of  a  gray  and  blackUb  gi*7 

f^roiind,  with  nt^edlci  of  pyroxene,  and  laminn  of  felibpw. 

This  it  the  motl  common  Taricly. 

Itnipeculterto       *■  This  fact  U  not  peculiar  to  the  rock  Sanadoire  tad 

thi*  ruck.  those  in  Its  vicinify:  a  [urge  bowlderrd  block  in  the  torrott 

of  Prunl-ttarde,  coming  from  the  lake  of  Gneri,  exhitrital 

to  ux  the  same  phenomenoti.     The  kling^tein  is  s  variety  i( 

Ihst  of  Sanadoirc,  of  a  blucith  gray  culonr,  and  lest  pth' 

lyedral  in  its  fracture.  • 

UUnd.  ^'  The  lata  it  contains  is  gray,  aad  composed  of  rexf 

smali  crystals  minirlud  (ogother.     .- 

Fo&ndlnan-         ^'  ^^  '^**'''"1  ""'  '"''  '*  V^drinSj    another  pbonoliliF 

Dtha  moun-      mountain  on  the  cast    of    Mont-d'Or,    but  Mr.    Menntf 

*""'  informs  us,  that  he  found  there  the  same  peculiarities  as  4 

Sanadi'ire,  which  had  wholly  escaped  hil  notice  at  bis  firfl 

visit  to  that  mountJiin. 

■nd  probabiyia      It  is  not  in  the  simple  clinkslonc,  that  we  found  thc« 

KveralpUcM.    Bodnles  of  lava;  perhaps  they  would  equally  be  fonndlftJ 

the  porphjrj  with  base  of  clinkstone  of  tlieenrirons  of  laka 

Gutfri,  PuyGros,  the  rock  of  IJardanche,  &c.     By  an  »U 

tentire  research,  employing  (he  lime  reqtiiiitc  far  aa  exuwu 

nation  of  (his  interesting  part  of  the  Monts-d'Or,  we  han 

no   doubt  they  would  be  found  in  much  greater  number. 

One  single  spmmcn  has  presented  us  with  two  or  IbrcE 

_.  ^  ,  .  nodules.     Their  size  yaries  from  a  few  cubic  millimetres  tu 

nodules.  fifteen  culiic  centimetres  [from  one  or  two  cubic  Hoes  to 

near  a  cubic  inch] 

Thissione  ^'''^  stone    has   always   been  considered   as    a   lata  in 

ilifr<^fore  i        France,  cither  under  the  name  of  greenish  petrosiliceous 

™'  laij,  or  of  prismatic  and  tabular  greenish  basaltes  :  but  itj 

being  found  among  Tolcanic  substances  was  the  sole  gronnd 

of  this  opinion,  for  marks  of  the  action  n(  fire  had  no 

where  been  ob-ierred  on  it.     The  foleanic  origin  therefore 

of  the  rurk  S.inaduire,    long  disputed,  is  now   eTidentl; 

proved  by  (he  |irescuce  of  the  nodules  of  la»a  it  contains. 

which   presupposes  the  rock  to  hare  been  in  a   stale  of 

fluidity. 

IX. 


IH   BALSAM    OF   I 


Ckemical  Examinalion  of  a  Sa/i.tlance  found  in  Baham  of 
Mecca:  b^  Mr.  Vauquelin*. 


Mr 


iR.  HALLE,  a  member  of  the  laslitule,  &C.,  requited  Poiion  nf  bal- 
me  (o  examine  a  substance,  which  he  obLiini'd  from  baUain ,|u'uken  uu 
or  Mecca  on  dissolving  it  in  alcuhul  by  means  uf  heat.    This  ^1  ilcohol. 
substance  had  (he  appearance  of  a  reaio,  was  traasparcnt, 
and  had  an  agreeable  gniell.     Thrown  on  burning  coaU,  it 
emitted  a  smoke  and  smell  like  tJiost-  of  frankiu cense,  and 
left  DO  coally  residuum, 

I  took  a  gramme  [15|  grs.]  of  if,  and  treated  it  with  a|.  Bnllcd  Mpeit- 
cohoUt40^.  Thefirsteeectof  thU  ivastorcnderitopake" ''"'  '""''^ 
from  the  surface  lo  the  centre,  as  soon  as  it  began  to  ciert 
its  action,  and  it  soon  gave  it  a  Uocculcnt  form  throughout. 
I  continued  to  boll  fresh  quantities  of  alcohul  on  this  Hoc. 
culent  substance,  till  it  nu  longur  rendered  distilled  water 
(urbiil. 

The  insoluble  flocculeni  matter,  being  collected,  weighed  t  insoluble. 
0-3  of  a  gramme,  or  nearly  a  third  of  the  substance  em- 
ployed. Heat  united  it  into  masses  of  great  (enarilj ,  which 
drew  out  into  threads  like  birdlime,  without  however  pos. 
sessing  auy  elasticity.  Thrown  on  burning  coals  it  emitted 
Ihe  same  smell  of  frankincense  as  before,  and  left  no  re> 
siduum. 

The  alcoholic  solution  was  transparent  while  hot;  but  on  "I^' '°<"''m 
cooling  grew  turbid,  though  it  let  fall  no  sediment.  During  "'P°" 
evaporation  a  white  flucculent  m<tUL'r  appeared,  in  propor- 
tion as  the  alcohol  was  dimini^hlJd ;  and  when  completely 
dried  part  remained  in  a  pulvendcni  and  spongy  form. 
Another  portion  united  into  a  transparent  mass,  baring 
nearly  the  appearance  of  turpentine.  Uoth  of  these  burned 
like  resins,  but  with  a  less  agreeable  smell  than  the  pail  in. 
soluble  in  alcohol. 

These  eiperiments  prove,  that  in  the  residunm  of  Iialtam  of  Ii  con^isti 
Mecca  insoluble  in  cold  alcohol,  put  into  my  hiuds    by  lubii^7«'""' 
Mr.  Halle,  there  are  two  subsiances;  one,  which  liissulies 
ill  a  very  large  iiu^nliiy  of  boiling  alcohol;  and  auulher, 

*  Annates  de  Ciiimie,  vol.  Ixix,  p.  321. 

ithich 
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384 
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nith  it  at  all,  though  of  a  resinoi 


1 


vhich  does  not  c 

Do  these  two  substancM  etist  at  (he  same  time  with  dH 
balsam  of  Klecca  in  thi;  tree  that  furaishes  it,  the  amyiin 
op 0 balsam uni  ?  are  thc^  rrrmed  at  the  expense  of  the  balsuoj 
by  a  change  effected  by  keeping?  or  arc  the^  rraudulentl||' 
mixed  with  the  balsam  ? 

To  solve  (hrse  questions  it  would  be  necessary,  to  e: 
genuine  balsnm  or  Mecca,  bolh  nhen  fresh,  and  after  itfl 
old.     If  the  resinous  substances  aboTerocDtioncd  were  n 
found  in  either,  there  wonid  he  reason  to  ascribe  thei 
hntprebablj'      fraud:  but  it  is  probable,  that  they  are  natural  to  the 

sam  of  Mecca,  gince  Mr.  Halle,  who  has  had  frequent  a 
casions  ofdissolTing  Ibis  balsam  in  alcohol,  always  obtain^j 
the  same  result. 

I J 


Of  the  Fettsteia:   bi/  Count  DirHift  BoRKowiKt*. 

ChtncMrof        i  gj;  colour  of  this  stone  b  soroetiaies  jeagreen,  aom 

times  blucish.     It  Is  likewise  found  of  a  deep  fleshcoloated  ' 
red. 

ExtPrnally  it  has  but  little  lustre;  intcraally  it  is  »ei7 
shining,  with  a  greasy  (ustre.  From  this  appearance  ils 
name,  which  signities/a/ ffone,  is  dcri?ed. 

Its  fraclurc  is  lamellar;  not  very  determinate,  though  a 
double  cleaTage,  with  oblique  junctures  is  perceivable  ;  and 
a  little  scaly. 

It  is  Tery  translurid  on  the  edges ;  hard,  so  as  to  strike 
fire  with  steel ;  and  brittle. 
~  Its  spenfic  gravity  is  2-563. 

Ileali'd  before  the  blowpipe  ils  colour  changes  to  an  ashen 
gray;  and  it  fuses,  though  with  difEculty,  into  a  white 
enamel. 

It  is  found  accompanied  with  feldspar  and  amphibolc  at 
Arcndahl,  in  Norway. 

When  the  fctlstein  is  cut  into  a  spherical  form,  it  es. 
hibits  the  same  play  of  colours  as  the  cafs-eyc. 

■  Journal  de  rhjsiijue,  vol.  Ixix,  p.  15!>, 
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